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have  been  reported  only  rarely  in  Grays  Harbor  County.  Most  individuals  of  these 
two  groups  of  animals  would  be  killed  by  disposal  of  dredge  materials  on  these 
sties. 

[At  least  46  species  of  waterbirds  use  tne  main  channel  and  sloughs  proximal  to 
the  Cosmopolis  Reach  of  the  Chehalis  River.  Mallards  and  scaup  were  the  most 
common  waterfowl;  highest  numbers  were  seen  during  winter.  Areas  preferred  by 
waterfowl  were  river  marshes  and  upper  reaches  of  sloughs.  Large  numbers  (>200) 
of  western  grebes,  gulls  and  diving  waterfowl  used  the  Cosmopolis  Reach  during 
all  seasons. 

During  dredging,  direct  impacts  to  waterfowl  and  bald  eagles  would  be  negligible; 
most  observations  were  5  kms  or  more  upstream  from  proposed  dredging  activity. 
Impacts  (  i.e.  decreased  hunting  success  due  to  suspended  particulates)  to 
diving  birds  would  be  minimized  by  dredging  between  August  and  October,  when 
numbers  of  birds  are  lowest.  Dredging  during  ebb  tides  would  result  in  sediments 
disturbed  by  dredging  flowing  into  the  harbor. 


COVER  PHOTOGRAPH:  Establishing  a  scent  station  for  wildlife  censusing. 


Accession  For 

NTIS  CJRXH 

vf 

K1C  TiH 

□ 

Uiuiri!  lounced 

□ 

J .ist  ■?  i  t  i  on _ 

By 


I  Distribution/ 

[  Availability  Codes 

Avail 

and/or 

Dlst 

Special  | 

A 

_j 

SECURITY  CLASSIFICATION  OF  this  PAGEfH7.. 


DI.I^TMNT  c  F  GAM. 


W  or'< 
of 


ABLKLn.f.  i  "A 
98520 


AILDLIFL  SI  UDILS  I'kCi  CS1.D  DISPOSAL  SITLS 

IN 

GRAYS  HARBOR,  WASHINGTON 

ty 

Stephnr.  A.  Kalincwski 
Robert  C.  Partin 
Larry  D.  Cooper 


performed  lot'  tin;  Seattle  Lirtrict  L  •  o  •  •'',r,v  Coi} 
j'nrri  unuer  Contract  uiinieer  i/nCii6  /-  G-e  — 1. 0 yl  • 


TARTp  t  v  rnr.  ti.  r;n  s 


r 


♦ 


TABLE  OF  CC'L TENTS . 

LIST  OF  TABLES . 

LIST  OF  FIGURES . 

ACKNOWLEDGMENTS . 

ADMINISTRATIVE  SUN! ARY . 

ABSTRACT . 

r 

INTRODUCTION . 

STUDY  AREA . 

Geography  of  Junction  City  Sites . 

Geography  of  Marsh  Establishment  and  Control  Sites 

VEGETATION . 


iiEe 


v 
i  x 
1 

3 
6 
1 1 
1 

i  7 
IT 


VET  HODS  ALL  MATERIALS .  .?3 

RESULTS  AND  DISCUSSION .  S3 

ALLKIBIANS  AND  REPTILES .  JO 

METHODS  AND  MATERIALS .  -1 

RESULTS  AND  DISCUSSION .  31 

BIRDS .  3S 


METHODS  AND  MATERIALS . 

AVIAN  in  ELATION  sai.  lltlg  i;  V.  LI  LA 

Passerine  Birds.... . 

Gallinaceous  Birds . 

Cwls . 

Eater  Birds . 


36 

36 

)7 


i 


AVIAN  POPULATION  SAM  LING  IN  GRAYS  liAKBCR 


Pare 
39 

I'ood  Habits .  44 


RESULTS  AND  DISCUSSION .  46 

JUNCTION  CITY .  46 

P’asserines .  46 

Waterfowl .  73 

Raptors .  74 

Owls .  74 

Ruffed  Grouse . . .  75 

Herons .  76 

Rails .  77 

Biomass .  7? 

Iirpacts .  77 

CHEHALIS  RIVER .  79 


Fish-eatinp  7/aterbirds .  79 

Waterfowl . . . . .  76 

Shcreb.irris .  7° 

Gulls  and  Terns .  79 

Raptors . 90 

Trpacts .  90 


SALT  MARSH  LSTABLT SHIFLNT .  92 

Fi  sh- entire  V.aterbirds .  92 

V,' a  tor f  owl . . .  92 

Farters .  1  ? 

Gulls  and  Terns . 

F  here  birds . . .  L 

Terrs  ■  r,  l,ri  al  Birds . . .  17  5 


i  i 


AERIAL  CENSUS 


Fish-cat i Mp  Waterhirds .  1CB 

..'a  ter  fowl .  110 

Shorebirds . 112 

Gulls  and  Terns .  113 

Raptors .  113 

Site  Lreferenee .  113 

Waterfowl .  115 

Shorebirds .  116 

FOOD  HABITS .  11? 

Shorebirds .  11" 

Dunlin .  I1? 

•  estern  sandpiper . 11c 

Sanrierlinp .  1?C 

Least  sandpiper.  . . . . . .  1  r'1' 

'Waterfowl . 12A 

F  intail . 127 

Fa1  lard  . . . . .  1 3 0 

American  wire  on .  132 

Are ri can  rreen-winped  teal .  132 

MILS .  135 

thcds  MATERIALS .  136 

I  CF!*I  ATICL  SAIT  LING  CF  LA!- HALS .  IJ6 

Grail  r  artnals .  136 

Fir  Care .  137 

Leer .  . .  137 

F  ear  . .  1  3! 

Aouatic  and  Terrestrial  Furtenrors .  l^C 


3.11 


Page 


RESULTS  AND  DJSCUSSICN .  144 

Small  Mammals . . .  144 

Aquatic  and  Terrestrial  Furhearers .  152 

Big  Game . . .  1 6 5 

Deer .  1 6  5 

Flack  Pear .  1 6 5 

CONCLUSIONS  AND  RECCMJ  ENDATIONS .  169 


Junction  City .  170 

.  Cosmopolis  Reach . . .  175 

Recommendations .  1?6 

Salt  Marsh  Establishment .  1?6 

Recommendations .  177 

Food  Habits .  177 

Waterfowl .  177 

|  SV'nrebirds . . .  17B 

Recommendations .  17P 

l  LITERATURE  CITED .  15  0 

i!  AFFENDICES .  1P6 


I 


IV 


LIST  CF  TABLES 


1.  I  l  ant  ?rocif's  found  on  Junction  City  studv  area  durinp 

. .  2  A 

.  I’ hint  densities  on  ten  study  sites  located  east  of 
Junction  City,  'Wash  ir.pt  on  durinp:  September  1980  and 
January  l°Bl .  27 

3.  Location  and  characteristics  of  ten  study  sites  located 

east  of  Junction  City,  Washington .  29 

A.  Species  of  amphibians  and  reptiles  captured  durinp 

lo«o-ql  near  Junction  City,  '..’ashinpton .  32 

Lumber  of  kilometers  censured  in  Chehalis  River  area....  3° 

Areas  of  Grays  Harbor  and  percentage  of  total  shoreline 
represented  by  each  area  censused  durinp  fliphts, 

November  19fl0  -  Kay  1981 .  A3 

f.  Species  and  mean  densities  (birds/ha)  observed  cn  Site 

1,  ,,.ay  ln°C  -  Lay  1981 .  A? 

p.  Species  and  mean  densities  (birds/ha)  observed  at  Site 

?,  Kay  1QQC  -  Kay  1981 .  49 

9.  Species  and  mean  densities  (birds/ha)  observed  cn  Site 

4,  Kay  19«0  -  Kay  1981 . . .  51 

10.  Species  and  mean  densi+ies  (birds/ha)  observed  cn  Site 

5 ,  Kay  1980  -  Kay  l?8l .  54 

11.  Species  and  mean  densities  (birds/ha)  observed  or'  Site 

5E,  Kay  1980  -  Kay  1981 .  57 

17.  Species  and  mean  densities  ( birds/ha)  observed  on  Site 

0,  Kay  ip°0  -  Kay  1 9 0 1 .  eC 


13.  Soecies  and  mean  densities  (birds/ha)  observed  or'  site 

7,  Kav  1980  -  Kay  1981 . 

14.  Species  and  mean  densities  ( birds/ha)  observed  cn  Site 


р,  Ka.v  lo«0  -  lay  1981 .  64 

15.  Srecies  and  mean  densities  (birds/ha)  observed  at  Site 

с,  Kay  1980  -  [\.ay  l'-'Bl .  66 


v 


Fare 


16 .  Fasserine  species  and  total  passerine  densities  observed 
seasonally  on  Junction  City  wetland  sites,  fa  I'TC  - 

May  1Q81..  . . . \ .  69 

17.  Number  of  species  of  birds  and  numbers  of  passerine  bird 
species  observed  nesting  on  Junction  City  study  sites, 

1  May  -  July  1980 .  72 

1°.  Fairs  of  nestine  ducks  observed  at  Junction  City  Sites..  73 

1°.  Numbers  of  snecies  observed  seasonally  on  Chehalis  River 

and  slourhs,  September  1°80  -  April  l°8l . . .  80 

20.  Maximum  number  of  water-related  birds  seen  in  one  day  on 

Chehalis  River  and  sloughs,  September  1980-April  1981...  81 

21.  Birds  per  kms  censused  on  Chehalis  River,  September  1980- 

April  1981 .  83 

22.  Birds  per  kms  censused  on  Blue  Slough,  September  1980  - 

April  1981 .  85 

23.  Birds  per  kms  censused  on  Elliot.  Sloueh,  September 

1QC0  -  April  1981 .  86 

24.  Total  birds  observed  on  sites  M  and  MC  on  Grays  Harbor, 

June  1980  -  May  1981 .  93 

25.  Fercent  of  total  observations  from  aerial  censuses  of 
selected  srecies  seen  on  14  areas  of  Grays  Harbor, 

November  1°80  -  May  1981 . 102 

26.  Numbers  of  mirratory  shorebirds  censused  on  Grays  Harbor, 

snri  nr  1981 . 104 

27.  Species  and  mean  nesting  densities  (birds/ha)  observed 

at  Site  10,  May  l^c0  -  May  1981 .  106 

28.  Numbers  of  birds  of  all  species  seen  during  Grays 

Harbor  censuses,  November  1980  -  May  1981 .  109 

29.  Aeri al  counts  of  waterfowl,  shorebirds,  gulls  and 

terns  on  Grays  Harbor,  November  1980  -  May  1981 .  Ill 

?0.  Food  items  of  dunlin  in  Grays  Harbor,  November  I98O  - 

March  1981 .  11° 


vi 


T 


Pare 


ai 

F  c  r*  'i  \  t  p  n  s 

of  d u r. I 

i  n 

at  John’s 

River  tl Jcflnt ,  Grays 

Harbor ,  J a- 

...  .  - 

*  t.  i 

saury  lop 

,  1/1 

Food  items 

of  dunl 

i  n 

a t  C costa 

ti deflat ,  Grays  Ha  -bor 

January  -  March  10H . 

33 •  Food  i  teirs  of  western  sandpipers  in  Grays  Harbor, 

December  loQ0  -  March  i°8l . . 

U: .  Food  i  tens  of  sandorlinr  at  Ceos  la  tidel'lat,  drays 

Harbor,  January  -  February  tofi . . 

ht.  Food  i  lems  of  least  randi  ipers  at  Vest port  salt  marsh , 
Hi  ays  Harbor,  Aupu<i  1°';C . 

36.  Food  items  of  rintn :  Is  in  Grays  Harbor,  November  1HH0  - 

March  l°Pl . . 

37.  Food  items  of  mallards  in  Grays  Harbor,  October  i?°C  - 

Jar.uarv  l°Hi . 


U3 


1  ? 


,  /.  c 


5R 


'5  0 


Food  items  of  Ar  erican  w’  seer,  in  Grays  Marl  nr,  October 
ic- c  _  j a.nuary  1 c' P 1 . . 

Population  estimates  of  deer  mice/ha,  de terr  1  r.ed  by  th« 
Gchnabel  method  w! th  mark- recapture  data ,  awr'rr  four 
sar  rT  i  nr  lariodr  on  11  study  sites  ]  ora  ted  w  i  t  h  i  p.  the 
Grays  Harbor  study  area . . 


VJ.  Small  r  immal  species  list  f  o  r  11  study  ri  ves  in  Grays 
Harbor  Atari . 


‘  a  c. 


Al.  I  i versify  va  lues  of  s-  til  rarr.al  errr  uri  ties,  Grays 

Harbor,  fa  sh  :  noton .  Ifl 

^7 .  Species  ore sent  on  nine  scorn  stations  located  near 

•’unction  City,  Grays  harbor  County,  Mas1  irster .  lr-' 

7  •  Items  f ourid  in.  scat  -  bobcats  ar.u  Jtvs  (acrostic, 

fox,  coyote)  collected  .  n  the  Junction  City  study  area 

Gu*4:  np  farmer  and  fall,  l-fc,  Grays  Harbo>~  'i'c  ■-*'-*  y  ,  ....  1  .  - 

,s,t .  Number  o  f  beaver  dat  s,  dors,  and  ledees  found  on  four 
marsh  s.vstt  >•  s  1  rente.:  on  the  Juno4  ic:,  City  s  a,,;;,  area, 

Grays  Harbor  County,  ..ash  i  rrtm . ’ . .  lay 

hS.  N’urber  of  tracks  ot  each  sreo :  es  ebserv,  d  durinp  trick 
surveys  conducted  'm  4  hrre  rl  euphs  ir.  the  ,  met  i  on  City 
study  area,  Grays  Harbor  County,  Wash \  rvtmn .  1  M- 


vii 


Y&.re 


66.  Site  and  tires  beaver,  nutria,  and  raccoon  were  live 

trarped,  ranked,  or  released  cn  the  proposed  urease 
moils  disposal  site  17,  Junction  City,  Grays  Harbor 
County,  V.'  a  shi  nr  ton .  160 

67.  Results  of  trapper  questionnaires  railed  to  83 
licensed  traprers  in  Grays  Harbor  and  Pacific  Counties, 

Wash l nr ton  in  s, prior,  19P1 .  1 CZ 

63.  Value  of  and  species  of  furbearers  trapped  by  four 
trappers  cn  Junction  City  study  area.  Grays  Harbor 
County,  Washinrten  in  season .  ltj 

Results  of  spotlirht  surveys  for  black- o-u  led  deer  cn 

or  near  rroposed  disposal  sites  16,  17,  IP,  Grays 

Harbor,  Washinptcn .  166 

50.  Type  and  location  of  tear  sipn  cn  study  sites  located 

near  Junction  City,  Washington,  durinr  sumrer  and  fall, 

1  9-q0 . Ir7 


vi  i  i 


LIST  OF  FIGURES 


Page 


!.  Primary  study  site  locations  around  Grays  Harbor, 

Washington,  1980-81 . 12 

H).  Location  of  proposed  dredged  material  disposal  sites 

15,  16,  17,  and  18,  Grays  Harbor,  Washington .  13 

2.  Location  of  study  sites  associated  with  proposed 
disposal  sites  16,  17,  and  18  near  Junction  City, 

Washington .  16 

3.  Area  around  Junction  City  which  would  be  inundated 

by  100-year  flood  (ACOE  1971) .  18 

4.  Areas  around  Junction  City,  Washington,  subject  to 

tidal  action  during  summer  and  winter .  19 

5.  Distribution  of  salt  marsh  and  approximate  locations 

of  elevations  relative  to  M.L.L.W.  at  the  marsh 
establishment  site,  Garys  Harbor,  Washington .  21 

6.  Distribution  of  four  major  cover  types  on  Junction 

City  study  sites .  28 


Segments  of  Chehalis  River,  Blue  Slough,  and  Elliot 

Slough  censused  by  boat,  September  1980  -April  1981 .  38 


8.  Subdivisions  of  Grays  Harbor  used  during  aerial 

censuses,  November  1980  -  May  1981 .  41 

9.  Comparisons  of  selected  species  on  Chehalis  River  (C), 

Blue  Slough  (B),  and  Elliot  Slough  (E),  September  1980- 
April  1981 .  87 

10.  Mean  number  of  waterfowl  observed  by  season  at  sites 

M  and  MC  on  Grays  Harbor,  June  1980  -  May  1981 .  95 


11.  Bald  eagle  and  peregrine  falcon  observations  at  salt 

marsh  establishment  and  control  sites  on  Grays  Harbor, 
June  1980  -  May  1981.  Also  shorebird  migrating  and 
feeding  routes  ( — >)  observed  on  inner  Grays  Harbor 


during  winter  and  spring .  99 

12.  Mean  shorebird  numbers  observed  by  season  at  sites 

M  and  MC  on  Grays  Harbor,  June  1980  -  May  1981 .  101 


ix 


Page 


13.  Observations  of  bald  eagles  during  ten  aerial 

censuses  on  Grays  Harbor,  November  1980  -May  1981 .  114 

14.  Location  of  bear  and  furbearer  scent  stations  (o) 

near  Junction  City,  Washington,  during  1980-81  .  139 

15.  Numbers  of  shrews  and  moles  captured  on  all  study 

sites  by  season .  146 

16.  Numbers  of  voles  and  mice  captured  on  all  study  sites 

by  season .  147 

17.  Numbers  of  weasels  and  squirrels  captured  on  all 

study  sites  by  season .  148 

18.  Areas  (hatched)  near  Junction  City,  Washington,  where 

disposal  of  dredge  material  would  have  the  least 
significant  impact  to  wildlife  resources .  173 


19.  General  locations  of  five  areas  containing  possible 
mitigation  sites  for  Grays  Harbor  Deepening  and 
Widening  upland  disposal  sites  near  Junction  City, 

Washington .  174 


X 


t 

ACKNOWLEDGEMENTS 

Many  individuals  of  many  organizations  donated  their  time, 
advise  or  information  to  our  team  in  preparing  this  report. 

We  would  like  to  thank  the  personnel  of  the  USFWS  Olympia  office 
especially  Jeff  Opdycke  and  Ron  Starkey,  Drs.  John  Armstrong  and 
Ron  Thom  and  the  rest  of  the  staff  of  the  USACOE  Environmental 
section  for  their  critical  review  of  the  manuscript.  The  Port  of 
Grays  Harbor  and  Grays  Harbor  Planning  Commission  for  their 
assistance  in  locating  information  in  a  timely  manner.  Jean 
Martin  for  preparing  some  of  the  final  figures  in  their  report. 
Jack  Howerton,  Jack  Smith,  and  staff  of  the  Aberdeen  office, 
Washington  State  Department  of  Game  for  the  opportunity  to  work 
among  true  professionals. 

FRCJECT  PERSONNEL 

Jack  Howerton  was  the  principal  investigator.  He  initiated 
the  study  and  provided  field  assistance,  administrative  and  tech¬ 
nical  support  and  supervision  throughout  its  duration. 

Stephan  A.  Kalinowski  was  the  project  leader.  He  directed 
the  research,  supervised  project  biologists  and  assistants,  and 
conducted  the  portions  of  the  study  involving  big  game,  amphibians, 
reptiles,  human  use,  and  vegetation. 


i 


Specific  contributions  of  each  project  biologist  are  identi¬ 


fied  below  by  individual  portion  of  the  overall  study.  Results 
of  each  biologist's  efforts,  in  edited  form,  are  presented  in 
this  report. 

Avian  Species 

Robert  C.  Karti n  was  primarily  responsible  for  all  work 
involving  birds. 

Aquatic  Furbearers  and  Small  Ihamnals 

Larry  C,  Cooper  had  primary  responsibility  for  all  work 
involving  aquatic  furbearers  and  small  mammals. 

Gene  KcKeen  assisted  project  biologist  and  the  project 
leader  with  various  portions  of  the  study. 


2 


ADMINISTRATIVE  SUMMARY 


Objectives! 

1.  Determine  species  composition  and  relative  abundance  of 
wildlife  in  major  habitats  on  proposed  disposal  sites. 

2.  Determine  human  use  of  wildlife  in  proposed  disposal 
areas. 

3.  Estimate  economic  impact  of  project  on  wildlife. 

4.  Identify  wildlife  habitat  compensation  sites  and 
recommend  plan  to  mitigate  impacts  on  wildlife. 

5.  Identify  food  organisms  of  waterfowl  and  shore  birds 
utilizing  the  south  shore  of  Grays  Harbor. 

Findings! 

1.  Thirty-one  species  of  mammals,  96  species  of  birds, 

6  species  of  amphibians,  and  3  species  of  reptiles 
were  found  to  utilize,  to  some  extent,  proposed  disposal 
sites  16,  17,  and  18  near  Junction  City,  Washington. 

An  average  year  round  density  of  20  passerine 
bird/ha  was  observed  on  the  Junction  City  sites. 

Marsh  within  the  proposed  disposal  sites  received  800 
waterfowl  use  days  per  month  during  winter.  Marshes 
and  shrub  swamp  habitats  support  high  populations  of 
both  beaver  (66  individuals/km^)  and  muskrat  (  425 
individuals/km  ).  Populations  of  deer  mice  were  highly 
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variable  with  a  low  of  35  individuala/ha  in  shrub 
swamp  habitat  during  spring  to  a  high  of  400  indi¬ 
viduals/ha  during  winter  in  that  same  habitat. 

2.  Four  trappers  took  $1316.65  worth  of  furs  from 
wetlands  on  proposed  disposal  site  17  or  approximately 
$70.00/day  of  trapping.  Hunters,  usually  teenagers, 
were  interviewed  on  the  Junction  City  and  marsh 
establishment  sites.  Although  we  have  no  estimate  of 
the  number  of  man-days  spent  hunting  on  these  areas, 
we  believe  that  both  areas,  but  especially  the  marsh 
establishment  site,  receive  considerable  use.  Primarily 
because  both  areas  are  within  walking  distance  of  popu¬ 
lated  areas.  Also  several  bird  watchers  and  hikers 
were  seen  on  these  sites. 

3.  Because  of  our  lack  of  data  and  our  inability  to  estimate 
impacts  on  non-consumptive  users  of  wildlife  we  have  not 
estimated  the  economic  impact  to  wildlife. 

4.  Five  areas  where  possible  habitat  compensation  sites 
are  located  have  been  identified  in  this  report.  Three 
areas  located  on  the  Chehalis  River,  1  on  the  Elk  River 
and  1  on  the  Humptulip'?  Ri^*»r,  ''■’vantages  and  disc. 
tages  of  each  have  been  identified  and  listed  in  the 
conclusions  and  recommendations  section. 
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5.  Invertebrates  were  found  to  be  the  most  important 

frroup  of  organisms  in  the  diet  of  both  waterfowl  and 
shorebirds.  Corophlum  spp.  and  Eogammarus  c on f e rv i c  olus 
figured  most  prominately  in  the  diets  of  both  shore- 
birds  and  waterfowl. 
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ABSTRACT 


A  15-month  study  to  inventory  wildlife  resources  on  4 
proposed  terrestrial  dredged  material  disposal  sites  and  1  inter¬ 
tidal  disposal  site  was  initiated  in  April,  1980.  Major  emphasis 
was  placed  on  inventorying  birds  and  mammals  to  assess  the  value 
of  these  areas  to  wildlife.  Amphibians,  reptiles  and  plants 
received  less  emphasis. 

Seven  species  of  amphibians  and  3  species  of  reptiles  were 
captured  on  fill  sites  16,  17,  and  18  during  this  study.  The 
spotted  frog  and  Dunn's  salamander  have  been  reported  only  rarely 
in  Grays  Harbor  County.  Most  individuals  of  these  two  groups  of 
animals  would  be  killed  by  disposal  of  dredge  materials  on  these 
sites. 

At  least  46  species  of  waterbirds  use  the  main  channel  and 
sloughs  proximal  to  the  Cosmopolis  Reach  of  the  Chehalis  River. 
Mallards  and  scaup  were  the  most  common  waterfowl;  highest  numbers 
were  seen  during  winter.  Areas  preferred  by  waterfowl  were  river 
marshes  and  upper  reaches  of  sloughs.  Large  numbers  (>200)  of 
western  grebes,  gulls  and  diving  waterfowl  used  the  Cosmopolis 
Reach  during  all  seasons. 

During  dredging,  direct  impacts  to  waterfowl  and  bald  eagles 
would  be  negligible;  most  observations  were  5  kms  or  more  upstream 
from  proposed  dredging  activity.  Impacts  (i.e.  decreased  hunting 
success  due  to  suspended  particulates)  to  diving  birds  would  be 


minimized  by  dredging  between  August  and  October,  when  numbers  of 
birds  are  lowest.  Dredging  during  ebb  tides  would  result  in 
sediments  disturbed  by  dredging  flowing  into  the  harbor. 

Disposal  on  wetland  sites  would  destroy  critical  habitat 
for  many  birds.  A  high  diversity  of  songbirds  (49  species)  and 
high  population  densities  were  observed  all  year.  In  the  wetland 
disposal  area  (sites  16,  17.  18),  average  year-round  density  was 
20  songbirds  per  ha  (range  14-33) •  Eighteen  species  of  waterfowl, 
herons,  grebes,  cormorants,  rails,  sborei* *  dr  and  kingfishers 
used  sloughs  and  marshes  on  proposed  -dio'  nl  sites.  Peak  water- 
fowl  use  occurred  in  marshes  during  **  -W.-r  with  80  waterfowl  days 
per  ha  per  month. (Nov. -fcaf. ) .  High  densities  of  screech  owls  and 
Py£my  owls  were  observed  in  forested  swamps.  Ruffed  grouse  use  of 
forested  swamps  was  also  high  (2.1  ha  per  grouse). 

Impacts  to  birds  nesting  on  sites  16,  17,  and  18  would  be 
minimized  by  filling  between  September  and  February,  when  most 
birds  are  not  nesting. 

It  has  been  proposed  to  establish  an  8-20  ha  salt  marsh  west 
of  Newskah  Creek  on  Grays  Harbor,  using  maintenance  dredged 
material.  The  salt  marsh  establishment  site  and  a  control  site, 
both  located  on  the  south  shore  inner  harbor,  were  studied  tc 
determine  bird  use.  Low  use  of  the  south  shore  inner  harbor  by 
shorebirds  and  waterfowl,  relative  to  the  rest  of  Grays  Harbor, 
was  observed  during  aerial  censuses.  Much  lower  use  of  the  salt 


marsh  establishment  site,  compared  to  the  control  site,  was 
observed. 

Shorebirds  used  the  area  only  during  migrations.  Seventy- 
eight  percent  of  all  observations  were  made  during  spring  migra¬ 
tion.  Feeding  and  migratory  routes  in  the  inner  harbor  were  over 
the  mid-channel  flats  and  into  Bowerman  basin.  Western  sandpipers, 
dunlin  and  dowitchers  comprised  99.4#  of  all  observations. 

Pintails  and  mallards  were  the  most  common  dabbling  ducks 
in  Grays  Harbor  with  peak  use  occurring  during  fall  migration. 
Canvasbacks  were  the  most  common  diving  duck,  most  were  seen 
during  winter  months.  Bald  eagles  were  regularly  seen  during 
winter  at  the  salt  marsh  establishment  sites.  Peregrine  falcons 
were  observed  at  both  marsh  establishment  and  marsh  control  sites. 

Overall  impact  of  changing  8-20  ha  of  tideflat  into  salt 
marsh  should  be  positive  for  birds.  Salt  marshes  are  used  as 
roosting  and  feeding  areas  by  shorebirds  and  waterfowl,  especially 
during  high  tides. 

Food  habits  of  shorebirds  and  waterfowl  were  studied  to 
determine  important  food  items.  Dunlin  fed  primarily  on  amphipods. 
Corophium  spp.  comprised  40#  of  their  diets.  Eogammarus  confer- 
vicolus  represented  5#  of  their  food  items.  Tanaids  comprised 
31#  of  food  items  consumed.  Western  sandpipers  and  sanderlings 
fed  mostly  on  oligochaetes  and  seeds  of  salt  marsh  plants. 

Western  sandpipers  also  fed  on  E.  confervicolus  and  Corophium  spp. 
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Pintails  and  mallards  fed  primarily  on  inter-tidal  invertebrates. 
Amphipods  comprised  6'}%  of  pintail's  diets  ( Corophium.  spp.  59%t 
E.  confervi  col  us  }%>) .  Seeds  of  salt,  marsh  plants  comprised  30% 
of  their  diets.  Mallards  were  found  feeding  on  amphipods  (93/). 

E.  ccnfervicolus  (8850)  and  Corophium  spp.  (5%)  were  their  most 
important  prey.  Seeds  of  salt  marsh  plants  ( 5%)  also  supplemented 
their  diets. 

Seventeen  species  of  small  mammals,  9  species  of  furbearers 
and  2  species  of  big  game  were  found  on  the  study  area.  The 
majority  of  site  16  and  17  are  prime  beaver  (66  indi  viduals/km*' ) 
and  muskrat  (426  individuals/km  )  producing  areas.  In  addition 
river  otter  were  commonly  seen  in  the  sloughs  and  river  adjacent 
to  and  within  proposed  fill  boundaries.  Deposition  of  dredge 
material  will  probably  eliminate  most  individuals  of  these  species 
regardless  of  time  of  deposition.  The  more  mobile  fur-bearers 
and  big  same  will  be  able  to  move  into  adjacent  areas.  Survival 
of  these  individuals  would  be  questionable  and  dependent,  upon  tire 
availability  of  space  in  populations  in  surrounding  areas. 

Five  possible  mitigation  sites  have  been  identified;  3  in 
the  Chehal is  system,  1  in  the  Elk  river  system,  and  1  in  +he 
humptulips  r’ver  system.  The  3  sites  located  i  r.  1  owns  hi  j  .  1  "N . 
Ranro.PV.'.  are  located  ir.  tire  Chehal  is  river  system.  1  ecause  of 
the i r  location  they  are  the  most  desirable  of  the  5  areas.  In 
kind,  habitat  replacement,  for  habitat  destroyed  or:  disposal  sites, 
oould  be  accomplished  on  each  of  these  sites. 


9 


PART  I 


INTRODUCTION 
STUDY  AREA 
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INTRODUCTION 


Grays  Harbor  is  the  third  largest  estuary  in  the  Paciiic 
Northwest  (Proctor  et  al.  1  op o).  The  estuary  is  approximately 
29  km  lonp.  and  21  km  wide  at  its  widest  point  ana  is  located  IE5 
km  southwest  of  Seattle  (Gatto  lQ78)(Fjg.  l).  Sixteen  percent 
(15*33  km*  )  of  the  area  between  mean  lower  low  water  (MLL'.v)  and 

p 

extreme  hi rh  water  ( EHW )  is  undiked  salt  marsh;  6.88  km  has  been 

altered  for  agricultural  use  (Gatto  1978).  Also  1.02  km*'  of  tresh- 

2 

water  marsh  and  3.85  km  of  wooded  swamp  are  contiguous  with  Grays 

Harbor  (Gatto  1078).  Much  of  these  wetlands  plus  the  flood  plain 

of  the  Chehalis  River  upstream  to  Monte sano  is  identified  as 

critical  habitat  for  wildlife  (ACOE  1975). 

The  Port  of  Grays  Harbor  has  proposed  utilizing  approximately 

360  hectares  of  these  wetlands  east  of  Junction  City,  V.'ashi  ng  ton , 

for  disposal  of  dredged  material  which  will  be  generated  by  t he 

proposed  widening  and  deepening  ol  the  Grays  Harbor  navi  pat ion 

channel  (Pip.  lb).  The  initial  dredging  will  generate  2.ac  million 
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m  east  of  the  101  highway  bridge  which  would  be  deposited  in  these 
areas.  As  much  as  5  5,000  m~'  of  maintenance  dredged  materia]  would 
be  placed  on  these  sites  yearly. 

The  objectives  of  this  study  were  to: 

1.  determine  species  compos  i  t ;  m  and  relative  abundance 

of  wildlife  in  major  habitats  or.  proposed  d  5  rpc  sal  sites. 

2.  deterrine  human  use  o!  wild];!'  in  jTi'i-'pcii  >i  i  r\  era  1 


areas . 


K  i  lotneters 


ABERDEEN 


j.  Oijliir.ate  economic  impact  c.t  |,i  octroi  un  wiiuii  e, 

!•■  .  identify  wildlife  habitat  compensation  sites  anti 
recommend  plan  te  mitigate  impacts  on  wildlife. 

5.  identify  food  organisms  of  waterfowl  ar.c  shore  birds 
utilizing  the  south  shore  of  Grays  Harbor. 

It  has  also  boon  proposed  that  an  8-20  ha  salt  marsh  be  constructed 
west  of  Fewskah  Creek  with  maintenance  dredged  material  (Fig.  l). 

This  study  included  objectives  to  establish  baseline  information  on  b  id 
use  cf  the  salt  marsh  establishment  area,  and  determine  food 
items  important  to  waterfowl  and  shorebirds  using  the  area. 
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STUDY  AREA 


Two  distinct  study  areas  were  evaluated  for  impacts  of  dis¬ 
posal  of  material  from  Grays  Harbor  widening  anu  deepening  pro¬ 
ject.  The  "upland"  disposal  sites  15,  l6,  17  and  18  formed  one 
study  area,-  and  the  proposed  marsh  establishment  site  west  of 
Newskah  Creek  was  the  other  study  area  (Fir.  l).  Ten  study  sites 
were  located  on  fill  sites  16,  17,  and  18  (Fig.  2). 

Site  15  (23.3  ha)  is  owned  by  Weyerhaeuser  Company.  The 
property  is  used  for  sorting  and  storing  legs  and  chips  for  export 
and  domestic  use.  There  is  also  some  light  residential  use  located 
in  this  area.  After  our  initial  field  survey  of  this  site  in  May 
1080,  we  decided  not.  to  sample  this  area  for  wildlife  use  because 
of  the  poor  quality  of  habitat  present  in  this  area. 

Site  16  (23.2  ha)  was  relatively  undisturbed  except  for  the 
Rcdinix  Cement  Company  which  occupied  1.9  ha  on  the  west  side. 

Site  17  (°2.2  ha)  was  logged  around  196°,  when  approximately 
300,000  board  feet  of  Sitka  Spruce  wer«'  harvested.  Also,  13 
ha  are  used  by  Roderick  Timber  Company  for  lor  storage  and  dredge 

spoils  storage.  The  site  is  now  undisturbed  except  for  the  area  used 
by  Roderick  Timber  Company. 

Site  18  (31.7  ha)  is  relatively  undisturbed,  although  dredge 
spoils  have  been  placed  on  approximately  3  ha  sometime  in  the 
past.  This  site  is  the  driest  of  all  throe  proposed  fill  sites. 
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Geography  of  Junction  City  Sites 

The  Junction  City  sites  occupy  a  portion  of  the  terminal  part 
of  the  Chehalis  River  valley.  The  Chehalis  River  valley  exhibits 
river  meanders  characteristic  of  a  "mature"  river  (Eddy  19 66). 
Soils  are  unconsolidated  silt,  .sand,  and  gravel  deposited  by  the 
Chehalis  River  during  floods  (tddy  1966).  Over  95/^  of  the  area  of 
sites  16,  17,  18  are  subject  to  flooding  during  a  100-year  flood 
(Fie.  3).  More  than  $0%  of  the  area  is  subject  to  flooding  during 
winter  months  and  mere  than  20%  of  the  area  is  subject  to  normal 
tidal  action  (Fig.  4).  Average  rainfall  is  2l6  centimeters;  70% 
of  the  rain  falls  between  October-Farch  of  each  year  (Froctor 
et  al .  1Q80) . 

Soils  are  mostly  hydritic  and  support  many  plants  associated 
with  wetlands.  This  area  lies  in  the  transition  zone  between  the 
Sitka  Spruce  and  western  hemlock  regions  (Froctor  et  al .  1980). 

The  majority  of  trees  logged  off  this  area  have  been  Sitka  Spruce 
(Fred  Abramson,  per.  comm.'1'). 

■Geography  of  Marsh  Establishment  and  Control  Sites 

The  marsh  establishment  and  control  site?;  are  both  inter¬ 
tidal  mudflats  located  on  the  south  shore  inner  Grays  Harbor. 


Address;  Roderick  Timber  Company,  Junction  City,  u'A. 
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Both  sites  are  bordered  by  immature  high  marsh  (  Ciiu.  tii ,  1'iuuu  dna 
Messmer  197b).  The  marsh  at  the  establishment  site  is  not 
extensive,  being  limited  to  the  western  edge  of  the  site  (Fig.  5). 

The  flats  themselves  extend  from  M.L.L.W.  to  -*-2.4  M.  at 
both  the  establishment  and  control  sites.  Sediment  at  the 
establishment  site  is  predominately  mud,  silt  and  fine  sand 
(<  4- 500/^) (Phipps  et  al.  1976).  The  control  site  is  silt  and 
fine  sand  ( 4-500/^)  ( Phipps  et  al .  1976).  Both  areas  have  beds 
of  eelgrass,  Zostera  noltii  predominates  but  Z.  marina  is  also 
present.  These  beds  may  be  of  recent  origin  as  they  were  not 
reported  by  Smith  et  al.  (1976).  Both  areas  have  been  used  for 
log  storage  in  the  past  (Steve  Lancaster,  per.  comm.1). 
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Grays  Harbor  Regional  Planning 


C  omii.i  ssi  on  p 


Aberdeen,  WA  98520. 
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METHODS  AND  MATER I ALS 


Quanitative  r.easuforent  of  cover  types  made  during  this 
study  included  edge  and  density.  Area  of  each  cover  type  was 
measured  on  1-24,000  aerial  photos  using  a  dot  gria.  Density 
was  measured  with  a  density  board  at  distances  of  9  m  and  20  m 
from  the  observer  (Giles  i960:  142).  The  technique  consists  of 
marking  a  board  1.8  m  long  in  0.3  m  sec+ions,  alternating  between 
black  and  white,  and  numbering  them  1  to  6  bottom  to  top.  ihe 
numbers  visible  when  the  board  is  9  rn  and  20  rr.  from,  an  observer 
are  added  together.  This  yields  a  minimum  density'  of  21  when  the 
entire  board  is  visible  and  0  when  no  numbers  are  readable.  Edge 
was  also  measured  on  aerial  photos  using  a  tochniouc  described  by 
Sc’nueholz  (1981).  Basically,  this  technique  provides  a  means  of 
comparing  habitat  interspers Ion  between  different,  areas. 

Specimens  of  the  most  common  plant  species  ’..ere  collected 
and  identified  to  species. 

RISULTS  AND  DISCUSSION 

The  disposal  areas  have  diverse  plan4  cert'  uni  tier.  Spec  ’  1  s 
associated  with  both  wetlands  and  uplands  occur  on  many  s i  1 1. s 
(Table  1).  Nest  of  the  vegetation  is  green*,  cover  with  shrubs 
and  small  trees.  This  .  ’  '  :  1  i  on  1l  +•  ,e  ur.oorg  rewth  with 
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Table  1.  Plant  species  found  on  Junction  City  study  area  during  1980-81. 
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I  irrited  visibility.  .sir  was  I'rii-ucaiiy  sr.owrt  witu  t.tt  urn:-  a  •  ic 
chance  in  uensi  tv  read  \  nr  fror  s  :-rv  «;  r  (  y  ~  . 35  '  tc  w.r.t*-”  •’  "  ~ 

1  h  .  ' ;  :  i  t.  o  :r«.'  !(>>r  (  7  a :  l  a  f )  .  iris  is  mere  o:  vi  ms  at  2C  m  when 
density  went  from  ?  .  e r;  ( rr.r  rtr)  to  14  (v/i  . 

Sites  1  and  ?.  had  li+tle  veretat  i  on  between  .3  and  .c  m  a  l  eve 
the  r round .  This  caused  a  "tunnel"  e: f?  et,  between  these  two  heights. 
Because  of  the  limited  visibility  on  the  Junction  City  study  area, 
very  few  animals  were  actually  observed. 

Cover  types  were  divided  into  t’rur  main  classes:  fresh 
v.  iter  marsh,  shrub  swam,  :  •  •  ‘  ;ro  forested  rv.'n.rr ,  and  uplands. 
r.’oFt  of  the  proposed  disposal  s:.rer  arc  wetlands  ( eg,  shrub 
sw?>*p)(  Fip.  6).  for  a  dotal  led  des.orii  -  i  or.  f  ?rrcr  type:;,  see 
Appendix  .  Cover  tyros  in  this  area  show  r  uch  ir.teror*  rsicr. 
wi  +  h  at  least  me  edre  it;t  o"!  ace  every  i.he  hectare's  with  an 
averare  of  one  interface  every  1.3  hectares  (fable  3).  ■  •.at 

this  means,  is  that  several  di4feren+  hat  l tats  were  cl  ~se 
tope  the r  creating  a  situation  that  is  rene rally  adva; taroous 

+  O  W-HfH  '  f e  , 
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of  -v;o  t'Md  in.fr,  at  each  site 
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PART  III 

AMPHIBIANS  AND  REPTILES 
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methods  and  materials 


Surveys  were  conducted  in  riicrohabitats  preferred  by 
amphibians  and  reptiles  (eg.  lops,  debris)  on  sites  1,  2,  3.  4, 

CR ,  6,  and  9-  Data  f ror  surveys  were  supplemented  with  data  from 
pit  traps  (eg.,  no.  if  and  2  cans)  placed  at  1.5  pi  intervals  along 
both  sides  of  a  15  m  long  drift  fence  (Fitzner  et  al .  197?)  •  The 
drift  fence  consisted  of  a  plastic  sheet  0.95  r  wide  staked  at  1.5 
rr  intervals.  Park  chips  were  placed  along  the  1  enrth  of  the  fence 
to  hold  it  in  place  on  the  matted  vegetation. 

RESULTS  AND  DISCUSSION 

Three  species  of  frogs,  two  species  of  salamanders  and  one 
species  of  newt  wore  captured  on  these  sites  and  identified 
(Table  4).  The  spotted  frog  and  Dunn's  salamander  are  new  sightings 
in  Grays  Harbor  County.  A  total  of  eight  species  of  salamanders 
and  six  species  of  frogs  are  known  to  occur  in  Grays  Harbor 
county  (Slater  1964). 

One  species  of  lizard,  one  species  of  turtle  and  three 
species  of  garter  snakes  are  known  to  occur  in  Grays  Harbor 
county  (Slater  1963).  All  three  species  of  garter  snakes  were 
found  during  this  study  (Table  4). 

Incidental  to  sampling  for  reptiles  and  amphibians,  four 
species  of  fish  were  captured  and  identified  on  these  sites. 

They  werei  shiner  perch,  three  spine  stickleback,  reticulate 
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sculpin,  and  Olympic  mudminnow.  The  latter  is  restricted  in 
distribution  and  is  found  only  ir.  the  Olympic  peninsula  north 
of  the  Chehalis  River. 

Individuals  of  amphibians  and  reptiles  would  be  eliminated  by 
dredged  material  disposal. 
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PART  IV 

BIRDS 


3^ 


METHODS  AND  MATERIALS 


AVIAN  POPULATION  SAMI  LING  IN  WETLANDS 
Passerine  Birds 

Transects,  137-^57  m  long,  were  established  at  study  sites 
1*  2,  4,  5,  5B,  6,  ?,  8  and  9  that  represented  all  major  habitat 
types  within  proposed  dredge  disposal  sites  16,  17  and  10  (Fig.  2). 
Four  stations  were  marked  on  each  transect,  bites  were  sampled 
twice  during,  nesting  season  (20  May  -  7  July  1980),  five  times 
during  fall  migration  (20  August  -  7  October  1980)  and  winter 
(24  November  19PO  -  5  March  1981),  and  once  during  early  nesting 
season  (1  May  -  5  May  1981). 

Population  sampling  was  conducted  during  the  first  three 
hours  of  daylight,  when  birds  are  most  active.  During  the 
nesting  season,  qualitative  observations  were  obtained  at  all 
sites  durine  afternoon  and  dusk. 

Densities  of  all  species  present  were  determined  by  the 
variable  circular  plot  method  (Reynolds  et  al .  1980).  Nesting 
bird  numbers  were  calculated  by  doubling  the  number  of  singing 
males  heard,  then  multiply! nr  by  1.6  to  compensate  i or  birds  that 
were  present  but  not  heard  or  seen  (i-.mlen  1971).  Fall  and  winter 
bird  numbers  were  calculated  by  multiplying  total  birds  observed 
by  1 .2  (Lnlen  1971 ) . 
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Huffed  prouse  were  sampled  in  early  April  1981  usinr  the 
.ir'jf  m  i  rut  route  census  me4  cod  (Hunrerforo  1953  )  •  One  transect 
wan  established  to  ramie  all  n-a.'or  ’nab  it  a4  tyres  in 

the  study  area.  Ten  stations  were  marki  u  at  200  r.eter  interval 
Brewer  (1°Q0)  founa  100  meters  to  be  the  eax Irum  distance  for 
hearing  ruffed  frrouse  in  western  Kashin!- ton.  .wimp  1  i  ns  was  con¬ 
ducted  between  C-liS  and  0630  ’••cure.  The  transect  was  walked 
twice,  in  opposite  directions.  Ruffed  arouse  uonsities  were 
determined  by  multiply!  r.r  the  male  crouse  densities  by  two 
(Rusch  and  Keith  197?,  Gull ian  and  farsnall  1963).  Total 
densities  were  determined  by  D  - 

D  =  Bird  density  expr^ascu  in  Hectares  per  bird 
X  =  Number  of  listeninp  stations  censused 
Y  =  Area  of  each  listening  station 
(calculated  to  be  3*1^  hectares) 

N  =  Number  of  prouse  heard  drumming 
(from  Erewer  1980). 


Owl  s 

Nestin'1,  c'.n  o  were  sampled  from  19  February  to  30  April 
1 9P1.  usirc  fared  calls  to  induce  owls  to  respond.  '1  wo  1  mascot 
we^e  established  with  five  stations  marked  or.  each  t  ranrr  el  . 

n  vu  j  (j  overlap  o  f 


Stations  were  a'  1  east  Uqo  ne  +  '1Ks  ar  art  to 


auditory  detections.  The  first  transect  was  two  kms  long  and  followed 
the  old  Central  Park  road,  from  Higgins  Slough  east.  It  passed 
through  a  mature  mixed-forested  swamp.  The  other  transect  war  in 
the  Junction  City  study  area.  All  other  major  habitat,  types 
were  sampled  rrom  this  transect. 

Both  transects  were  sampled  three  times  for  three  hours 
each,  starting  one  hour  after  sunset.  At  each  station  I  would 
listen  for  five  minutes,  play  four  sets  of  screech  owl  calls 
spaced  BC  seconds  apart,  wait  three  minutes  and  repeat  method 
with  pygmy  owl  and  saw-whet  owl  calls.  Alter  completing  the 
transect,  I  reversed  direction  and  used  long-eared  owj  ,  great 
horned  owl,  and  spotted  owl  calls.  For  every  owl  heard,  the 
compass  bearing  to  the  owl  was  recorded,  and  its  distance  from 
the  transect  estimated. 

Water  Birds 

Water-related  birds  were  censured  from  a  beat  on  the 
Chehalis  River  and  sloughs  proximal  to  proposed  dredging 
activity  (Fig.  7).  Counts  we*-e  conducted  three  times  per  month 
from  September  -  November  lopo,  twice  per  month  from  Iba-ember 
lo«n  tp  March  ]  Qfl]  ,  and  once  in  April  1°°]  .  Ki  1  rr-oter;-  of  river 
een.sused  approximately  enualed  kms  of  sloughs  cp^giyrd  (Table  5)  . 


ELLIOT  SLOUGH 


Tab]  e  *5 


Number  of  kilometers  censused  in  Chehalis  River  area. 


Locat i on 

kns  censured 

Chehalis  River 

11.3 

Klliot  Slough 

o.l  -  ■■  .a"1 

Blue  Slcuph 

x;  ^ 

n  Varied  with  tide  elevation 


Counts  were  alternated  between  early  morning  and  late 
afternoon.  Initially  (September  -  October  I960),  counts  were 
conducted  at  low  tide.  All  other  censuses  were  conducted  at 
peak  hieh  tide  when  bird  use  was  found  to  be  highest. 

Records  were  kept  of  date,  time,  weather,  tide  level.  1  he 
number  of  birds  per  species  and  the  activity  of  each  bird  was 
also  noted.  Observations  allowed  analyses  of  seasonal  abundance 
and  habitat  preference. 

.".VI.tr:  FCFl’LATICf  SA!>  FLING  IK  GRAYS  HARBOR 

Baseline  data  from  the  salt  marsh  establishment  area  we  re¬ 
collected  between  June  I960  and  Lay  lyBl .  i>  e thuds  us<  u  were 
similiar  to  those  of  Smith  and  Rudd  (l°?6)  ti deflat  ear  cling 
methods.  Blinds  were  built  overlooking  the  marsh  establishment 
site  (U) 
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rind  a  marsh  control  site  (MC)(Fig.  8).  At  each  site  an  eight  ha 
dot  was  delineated  using  reinforcing  bars  ar.d  saplings.  Both 
rlcts  had  3('C  meters  of  shoreline  and  extended  to  the  edge  of 
the  south  channel  ( VLLYi )  . 

Counts  were  conducted  an  average  of  5  timer;  per  month. 

During  sampling,  each  site  was  approached  quietly  and  as  quickly 
as  -possible .  All  birds  using  tne  sample  plot  were  recorded, 
binoculars  and  a  lc-60  variable  power  spotting  scope  aided  obser¬ 
vations.  Records  were  kept  on  date,  time,  weather,  tide  level, 
species  and  activity.  Also,  all  birds  observed  in  the  inner 
harbor  were  recorded. 

Cne  of  the  reasons  for  this  study  was  to  compare  avian  use 
cf  rites  K  and  NIC.  The  effect  of  variables  (time  of  day,  weather, 
and  tideflat  exposed)  were  kept  to  a  minimum  by  counting  birds 
on  both  sites  within  one  hour.  Since  site  PC  was  at  a  higher 
elevation  than  site  IV, ,  birds  on  site  FC  were  censused  at  the 
higher  tide  level  on  a  given  da;/.  Thus,  the  amount  of  tideflat 
exposed  was  equal  at  both  sites.  Counts  were  conducted  at  all  tide 
levels  (eg.  high,  low,  incoming,  outgoing)  so  all  birds  using  the 
sites  would  be  adeouately  sampled. 

A  transect,  60  rr  long,  was  established  in  the  mature  rr.ixed- 
forested  swamp  (site  10)  adjacent  to  site  M.  Breeding  birds  were 
sampled  using  the  previously  described  variable  circular  plot  rethod. 
F irds  were  sampled  oualitatively  during  all  other  seasons. 
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Between  25  November  19^-0  and  13  Kay  19Bl,  cooperative 
flights  with  the  U.S.  Fish  and  Wildlife  Service  were  conducted 
cn  Grays  Harbor.  Censuses  were  conducted  from  a  Cessna  lc2  or 
206  at  altitudes  between  15  and  60  meters.  The  average  speed 
was  l65  kms  per  hour.  Flight  duration  was  1  -  1.5  hours. 

Flights  were  conducted  during  high  tides  (2.2  -  3*1  meters 
relative  to  KLLW )  when  ducks  and  shorebirds  concentrated  around 
shorelines  and  islands  in  the  estuary.  Waterfowl  and  shorebirds 
received  the  most  comprehensive  coverage.  Diving  birds  (eg.  loon 
grebes,  scoters,  mergansers)  were  incompletely  counted  because 
they  disperse  over  the  entire  harbor,  Kany  observers  have  found 
diving  birds  difficult  to  count  from  airplanes  (Yocom  and  Keller 
1961,  Smith  and  Kudd  1976). 

The  area  censused  included  the  entire  shore  of  the  estuary, 
the  mid-harbor  islands,  and  the  Chehalis  River  upstream  to 
Higgin's  Island.  During  censuses,  the  harbor  was  subdivided  into 
14  sites  (Fig.  ?) (Table  6).  This  permitted  an  analysis  of  site 
preference  or  avoidance.  First,  the  length  of  shoreline  of  each 
site  was  calculated.  Then,  the  length  of  the  harbor  shoreline 
represented  by  each  site  was  compared  to  the  number  of  selected 
waterfowl  and  shorebird  species  observed  at  each  site  to  arrive 
at  birds/km  of  shoreline  index. 

Flocks  of  birds  were  photographed  on  several  occasions  to 
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Table  6.  Areas  of  Grays  Harbor  and  percentage  of  total  shore¬ 
line  represented  by  each  area  censused  during  flights, 
November  1980  -  May  1981. 


Area 

Name 

Percentage  of 
shoreline  of 
Grays  Harbor 

1 

inner  Bowerman  basin 

3.0 

2 

outer  Bowerman  basin  and  Little  Moon 

Island 

3-3 

3 

North  bay 

17.1 

4 

Sand  Island,  Goose  Island,  and  spits 

6.5 

5 

Ocean  Shores  and  Oyehut  sinka 

6.3 

6 

Westport 

2.8 

7 

Whitcomb  flats 

4.1 

8 

South  bay 

26.4 

9 

Ocosta  ("bottle  beach") 

2.3 

10 

Johns  River 

6.6 

11 

Markham  Island 

1.6 

12 

south  shore,  inner  harbor 

10.1 

14 

Rennie  Island 

3.1 

15 

north  shore,  inner  harbor 

6.8 

100.0 

Oyehut  Wildlife  Area 
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compare  cull. mates  of  bird  numbers  made  during  flights  with 
ac+ual  numbers  determined  from  photographs.  This  information  was 
used  to  calculate  correction  factors  based  on  a  comparison  of 
these  two  figures.  Estimated  bird  numoers  were  then  multiplied 
by  the  correction  factor  to  arrive  at  a  figure  closer  to  the 
actual  numbers  of  birds  present. 

Food  Habits 

Between  October  1980  and  March  1981 ,  a  food  habits  study  was 
conducted  on  Grays  Harbor.  It  was  initially  designed  to  study 
feeding  habits  of  shorebirds  and  waterfowl  using  the  marsh  estab¬ 
lishment  and  marsh  control  sites.  Because  so  few  birds  were 
observed  along  the  entire  south  shore  of  the  inner  harbor,  the 
collection  area  was  expanded  in  January  1981  to  include  the  north 
and  south  bays. 

A  literature  review  of  food  habits  techniques  made  it 
obvious  that  analysis  of  esophagus  contents  would  yield  the  most 
accurate  data  in  an  estuarine  environment.  Studies  have  demon¬ 
strated  the  bias  of  gizzard  analysis  toward  hard  food  items 
(Swanson  and  Bartonek  19 70,  Dillery  1965). 

Techniques  used  for  collecting  and  preparing  bird  specimens 
for  food  habits  analysis  from  Smith  and  Mudd  (1976)  were  as 
follows. 
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Birds  were  shot  after  they  had  been  observed  feeding  for  at 
least  five  minutes.  The  esophagus  was  dissected  from  each  bird 
and  preserved  in  formalin  solution.  Each  esophagus  was  placed  in 
a  separate  vial  with  a  tag  giving  date,  location,  species  of  bird 
and  identification  number.  If  any  birds  were  left  after  five 
minutes  which  had  not  had  their  esophagus  removed  they  were  dis¬ 
carded.  In  the  lab,  the  esophagus  was  cut  lengthwise  and  contents 
were  removed.  Food  particles  were  identified,  counted,  and  stored 
in  70%  alcohol  glycerin  solution. 

All  nomenclature  on  birds  in  this  report  follows  the 
American  Ornithologists'  Union  Checklist  oi  the  Birds  of  North 
America  (1957).  Nomenclature  has  been  updated  according  to 
unpublished  supplements  provided  by  Robbins  et  al .  (pers.  comm, 
with  publisher1) . 
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RESULTS  AND  DISCUSSION 


JUNCTION  CITY 

Proposed  dredge  disposal  sites  16,  17  and  18  are  composed  of 
many  types  of  wetland  habitats,  with  edge  and  multi-storied 
canopies  be inf  characteristic  features .  Small  sloughs  meander 
throughout  the  area,  providing  habitat  lor  fish-eating  hire's  and 
waterfowl.  Many  marshes  support  waterfowl,  herons,  rails,  and 
sandpipers.  The  shrub-sized  vegetation  provides  dense  cover  for 
nesting  birds,  and  year-round  feed  for  many  birds.  Tall  conifers 
and  alders,  dispersed  throughout  the  area,  provide  perches  for 
raptors  and  singing  biros.  Mature  mi  xed- forested  swamps  support 
birds  associated  with  mature  forests  and  uplands  (acci pi  tors , 
owls,  grouse,  woodpeckers). 

Ninety  species  were  observed  using  in-'  w\  t lands  within 
proposed  dredge  disposal  sites  16,  17,  and  18  (Tables  7  -  15). 

Cf  these,  IP  are  in  groups  directly  associated  with  wetlands 
(grebes,  cormorants,  waterfowl,  herons,  >~a  i  j  s ,  sandpipers  and 
ki ngf i shers ) .  Four  passerine  species  associated  with  wetlands 
were  present  (willow  flycatcher,  long-billed  marsh  wren,  red- 
wi  nged  blacv-Mrd  ,  comror  yo.l  lowthrcat) .  Passerines  account*  c 
for  of  the  species  observed.  lasserinos  occurred  i r  high 
densities  during  every  season  (Table  16), 

Pn  f’;!or  i  r'.f'  r; 

Dense  vegetation  caused  some  problems  during  population 
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Table  7.  Species  and  mean  densities  (birds/ha)  observed  on  Site  1,  May  I98O  -  May 
1Q81.  T  is  total  individuals  observed.  An  X  indicates  non-nesting  species 
observed  incidentally,  rarely  or  during  nesting  season. 
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x  =  mean  number  birds/ha,  SD  =  Standard  deviation 
Total  species,  entire  study  =  3 7. 
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Table  9.  Species  and  mean  densities  (birds/ha)  observed  on  site  4,  May  1980  -  May  1981 
T  is  total  individuals  observed.  An  X  indicates  non-nesting  species  observed 


i\ 


(^0\  O  ^  uC 


X 


'O  r— s  pf  AA 

•  X  •  X  •  • 


O  VjT\ 
CM  nj 


A  CM 

rH  AA 


X 


A* 

CM 

^  O  AA 

o 

'C 

• 

• 

• 

•  •  • 

• 

• 

• 

— H 

rH 

i"A 

rH  CM  C\i 

-zr 

CM 

x> 

vr-. 

cr 

aa  a-  *  *  a 

Lf  : 

A'N 

o 

O 

X  X  • 
rH 

X  •  X  •  • 

( _ _  /p, 

X 

•  X 

i — i 

X  •  x 

2 

V  V. 

Cv- 

H- 

a  ■ 

O 

ps- 

A‘\ 

r"i 

AA 

As 

AA 

— r 

o 

rH 

a: 

c\j 

O 

X' 

X 

or 

• 

• 

• 

• 

■ 

• 

• 

. 

AA 

CM 

rH 

cm 

:xi 

vM 

l1*"- 

<M 

cm 

AA 

cc 

i — < 

VC 

w 

i’* 

• 

X  X  X  X  X  X 

• 

X  • 

• 

• 

> 

X 

• 

x  •  x 

i — 1 

rH 

A~v 

r*H 

CM 

•AA 

ou 

\C 

IN 

CM 

Ml 

C' 

r—4 

i^A 

1 — 1 

CM 

X  cm 

( — i  0s 

A' ' 

oc 

vr. 

<— 

«  • 

•  • 

• 

• 

• 

• 

• 

• 

H  A*- 

rH  O 

r-H 

(M 

CM 

r-H 

o 

a- 

o  v/a 

X 

AA  U* 

•  • 

•  • 

• 

* 

• 

• 

• 

• 

-4  AA 

O  rH 

c  J- 

CM 

Cv. 

o 

(M  X 

CM 

Ql 

c.V 

1 — c 

i — ( 

X 

P 

c 

-H 

P 

CC 

CD 

0) 

CD 

P 

.> 

5 

P 

rH  -H 

rH 

CD 

T” 

o 

o 

;? 

U.  iD 

rH 

>J+-' 

V  4 

(H 

rH 

C  rH 

P 

P 

a1 

r 

. 

P 

rH 

r“H 

x 

.c 

cr 

a 

s.. 

c 

.x 

0) 

CV 

cc 

CO 

w  a;  c 

;-t 

C  *' 

p 

P 

x: 

£ 

3c 

p 

zz 

•rH 

r— 

■-» 

X 

X 

X 

c 

o 

CO 

CO 

< 1) 

cc  P 

p 

C 

Z.'. 

H 

p 

p 

: ' 

X 

r-- 

o 

-H 

a; 

*£.  *H  XI 

x: 

r. 

p 

P 

p 

■cr 

C? 

D 

> 

X'i 

cc 

p 

s  -c 

cr* 

X) 

•o 

x:  v.  tH 

c  -o 

c 

e 

i — 

c 

V; 

■t*  ’ 

c 

p 

<▼* 

X 

c 

o 

(D 

o 

a; 

r-j 

> 

a- 

c 

c 

•xz  o  ^ 

5  c 

•  « — • 

> 

p. 

{•; 

1 — 1 

(r 

cl. 

c 

.t: 

>> 

i — f 

a> 

1 — 1 

o 

C-A- 

CD 

c  a:  p 

o; 

o  c 

c 

p 

P 

C 

rH 

c 

p 

o 

rH 

, _ i 

p 

1 — > 

C 

CO 

P 

P. 

o 

P 

i — i  ,i 

• 

o  > 

X 

s.. 

CD 

(T 

. 

P 

av 

C\ 

p 

C0  Uh 

ct' 

o 

cc 

•rl 

• 

o 

•i— 

f — 1  C  fcr< 

coo 

IV 

u  o 

r-1 

a: 

X 

X- 

>- 

L'. 

a 

u< 

<D 

£ 

i 

P 

o 

XI  H 

•H  (C 

o 

1  o 

c 

i 

i 

i.' 

tH 

» 

U.. 

H 

c 

5 

CO 

c7j 

1 

0) 

c 

i 

O  »H 

Sh  it,  o  -V 

o: 

c  o 

•  r~. 

c 

2 

? 

c 

c 

C 

i 

p 

o 

a; 

X 

t—* 

c 

Ar 

4-' 

<v 

i  <v 

p‘ 

a  i 

c. 

t - f 

t 

> 

O 

c 

<  • 

c 

o 

p 

r- 

G 

P  rH 

p 

r — l 

<p 

t, 

rH 

i. 

C 

x: 

-t- 

tS.  t  M- 

•  rH 

xi  >>  tr 

P 

p 

r~ 

.- — * 

c 

Cj 

t 

l. 

•> 

»J 

P 

CD 

r — 1 

p 

P 

cd 

p 

a; 

fc. 

ct 

to 

p 

C.  i-  t- 

CC 

rH  X 

T3 

a: 

cr 

(0 

( - 

, — . 

$ 

t 

_ 

c 

p 

P 

(0 

•rH 

cc 

•  rH 

X 

c 

-H 

c 

i — 

H 

•r" 

C  E;  (V 

C  2 

CD 

4-J 

CV 

CL 

CL 

c 

c 

p 

p 

P 

CO 

r, 

PJ  > 

t'Kt/l 

O  (X: 

m 

I-hO 

0  i 

OflCU  to  o 

r-i 

X 

PJ  O 

vU 

u 

:i  ‘ 

Oh 

52 


Table  9  Continued 


n 

OQ 

TD 

u 

a.' 

+ 

C  |  X 


-3  <^CN 


oj  4  tar\ 


OC  vG  CM 

x  •  •  •  •  on 

OOOW  t\! 


cn^-  -j-  cm 
cm 


•  00 
m  cm 


• 

Osi 

cv 

r— 

1 

1! 

cv 

X* 

1 — * 

a> 

rH 

$ 

Oh 

O 

£ 

o 

£ 

03 

d) 

Ch 

£ 

Cfj 

s:  <d 

k 

Cr 

o  x: 

rc 

Cl. 

Vh 

w 

£  3 

ChCO 

Cl 

c 

•H  Oil 

C; 

c 

V,  £h 

X5 

•r~ 

■r-l 

~r+ 

X3 

a' 

c 

•4— 

«-i  X? 

u) 

C 

£' 

a1 

C  0) 

c 

5 

o 

C-H 

4- 

u  XI 

£ 

c 

c 

£ 

01 

K 

■  H 

o 

c< 

*- 

£ 

C  CO 

Cn 

o 

£ 

flj 

r—i 

c. 

cr  i 

o 

» 

(X 

Cl, 

cr 

a; 

o  o ; 

1 

c 

£ 

co 

-H 

x: 

•H  D 

c 

'V 

00 

c 

t. 

C~  C 

X 

t- 

<I>  Vh 

•  f-i 

r—J 

>s 

c. 

C~ 

£  3 

x: 

o 

o 

c 

<  cx 

yz 

o 

,'Xm 

CO 

C 

c  c  ir.  c 

CV  ,C  O  X} 


Table  10.  Species  and  mean  densities  (birds/ha)  observed  on  site  5.  May  1 9 ^ C  -  May  19 
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T^ble  14.  Species  and  mean  densities  (birds/ha)  observed  on  site  8,  May  1980  - 
May  1981 .  T  is  total  individuals  observed.  An  X  indicates  non-nesting'  species 
observed  incidentally,  rarely,  or  durinp  nesting  season. 
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Humn  npbirds 

Ru feus  Hummingbird  6  4.8  4.6 

Woodpeckers 

Common  Flicker 
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sampling.  First,  since  most  identifications  were  made  by  sound, 
non-vocal  birds  were  either  undercounted  or  missed  entirely. 
Second,  flocking  birds  were  consistently  underestimated  since 
some  birds  in  a  flock  are  silent.  Third,  sample  sizes  (individual 
of  one  species  observed  from  one  station)  for  many  species  were 
small  because  visibility  in  these  wetlands  was  limited  by  the 
dense  vegetation.  Population  estimates  of  non-vocal  bird  species 
are  low  because  the  observer  is  relying  on  visual  rather  than 
audio  clues  for  identification.  This  was  more  of  a  problem 
after  the  breeding  season  when  many  birds  stop  singing. 

Because  of  the  above  factor,  I  consider  population  estimates 
for  birds  in  fall  and  winter  to  be  low. 

Highest  species  diversity  occurred  during  nesting  season 
(Table  l6).  High  numbers  of  species  were  seen  during  fall  migra¬ 
tion  as  resident  birds,  migrating,  and  wintering  birds  shared 
the  area.  Pole  sized  mixed-forested  swamps  (Sites  4,6)  supported 
the  most  passerine  species  on  a  yearly  basis  (Table  16),  Shrub 
swamps  (Sites  8,9)  supported  nearly  the  same  number  of  passerine 
species.  Shrub  swamp  use  was  best  represented  by  Site  9.  Site 
8  was  too  small  to  be  considered  representative  of  shrub  swamp 
use.  Site  5B  supported  a  similiar  number  of  species.  Site  5  was 
important  to  large  numbers  of  few  passerine  species  (mostly  red¬ 
winged  blackbirds,  long-billed  marsh  wrens). 
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While  comparing  habitat  use,  one  must  consider  the  fact  that 
Sites  4,  5,  5B,  6,  8  and  9  contained  pole-sized  mixed-forested 
swamp,  shrub  swamp,  marsh,  and  edge  between  habitat  types. 

Species  that  utilize  any  of  these  cover  types  are  likely  to  be 
present.  The  only  homogeneous  habitat  was  site  1. 

Mature  mixed-forested  swamp  use  was  best  represented  by 
site  1.  Site  7  was  very  small.  Mature  forests  are  important  to 
nesting  birds  (Table  17).  The  multi-storied  canopy  and  nesting 
holes  of  this  habitat  supported  the  most  nesting  species  and 
highest  densities.  It  also  supported  the  most  nesting 
passerine  species  and  highest  passerine  densities.  Pole  stage 
mixed-forested  swamps  supported  slightly  more  total  nesting 
species,  and  passerine  nesting  species  than  shrub  swamps. 

Densities  were  also  higher  for  both  groups  in  pole-staged  swamps. 
Breeding  densities  in  Table  17  are  based  on  breeding  season  data 
(20  May  -  7  July  1980)  for  most  species,  and  spring  data  (1  May  - 
5  May  1981)  for  species  that  nest  earlier  in  the  year. 

Seasonally,  highest  total  passerine  densities  occurred  at 
all  sites,  except  2  and  5»  during  breeding  season.  High  densities 
occurred  year-round,  primarily  due  to  migrating  and  wintering 
flocks  of  pine  siskins,  golden-crowned  kinglets,  bushtits,  and 
black-capped  chickadees.  The  average  density  of  passerine  bird 
species  for  the  year  (1980-81),  on  all  Junction  City  sites,  was 
20  birds  per  ha.  The  average  density  of  nesting  passerine 
birds  was  23  birds  per  ha. 
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Waterfowl 

Dabbling  ducks  were  observed  year-round  using  sloughs  and 
marshes  in  the  study  area  (Tables  ?  -  15).  Mallards,  blue¬ 
winged  teal,  wood  ducks,  and  cinnamon  teal  were  observed  nesting 
in  marshes  (Table  18). 


Table  18. 

Pairs  of  nesting  ducks 

observed  at  Junction  City  Sites. 

Species 

Site 

2 

b  5 

9 

Mallard 

1 

2  1 

1 

Blue-winged  teal  3 

Wood  duck  1 

Cinnamon  teal  1 


Most  use  occurred  during  winter  when  American  green¬ 
winged  teal  were  abundant.  During  three  sampling  periods  between 
2?  January  and  5  April  1981,  68  American  green-winged  teal  and  12 
mallards  were  observed  at  the  Site  5  marsh.  This  10  ha  marsh 
received  800  (range  600-930)  waterfowl  days  of  use  per  month 
(mean  waterfowl  observed  times  30  days  per  month).  During  winter, 
small  numbers  of  mallards  and  flocks  of  5-20  green-winged  teal  were 
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cons i  stently  seen  using  a  small  pond  near  Site  2,  and  on 

Si+es  4,  5E ,  and  6.  Considering  the  dense  foliage  and  inacces- 
sability  of  most  waterfowl  habitat,  it  is  probable  that  more 
waterfowl  used  this  area  than  were  observed. 

Raptors 

Red-Tailed  Hawks  were  observed  year-round.  Three  individuals 
(two  adults,  one  sub-adult)  were  seen  on  the  Junction  City  study 
area  at  least  twice  during  the  year.  One  sub-adult  was  observed 
with  a  garter  snake, 

Aceipiter  investigations  were  hindered  by  limited  visibility, 
dense  underbrush,  and  erasure  of  si  an  by  high  tides  and  r° ; n. 

Three  Sh° rp-Sh i nned  Hawks  wore  observed s  one  at  Site  1  and  two 
at  Site  f .  Cooper's  Hawks  were  seen  five  times:  twice  at  sites 
4  and  9,  and  o^ce  in  the  area  of  sites  7  and  8.  Four  sonsb'rd 
kills,,  possibly  attributable  to  accipiters,  were  found:  two  cn 
site  1,  one  each  on  stt.es  9  and  2. 

One  American  Kestrel  was  se°n  hunting  over  site  c<  in  July. 

One  Rough-Legged  Hawk  was  soon  in  October  nortn  of  1. 1  i  '  t  Li  <.ngh 
across,  fro,T  site  7. 

Owls 

Two  sets  o'  owl  data  were  er1 ] euted .  Between  y  June  -rd 
4  July  nine  hours  ( three  sampler)  were  spent  sampling  o-*o  «■ 
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at  all  Junction  City  sites  and  on  3-5  km  of  Elliot  Slough.  One 
Barn  Owl  and  one  Screech  Owl  were  heard  north  of  the  slough 
(in  mature  mixed-forested  swamp).  Three  Screech  Owls  were  heard 
on  site  9. 

From  19  February  -  30  April  19RI,  owls  were  sampled  twice 
on  all  sites  (except  site  l),  and  twice  along  the  old  Central 
Park  road  within  a  mature  mixed-forested  swamp.  In  the  Junction 
City  area,  one  Great  Horned  Owl  was  heard  within  a  mature  mixed- 
forested  swamp. 

One  Pygmy  Owl  was  heard  on  site  1,  and  a  Great  Horned  Owl 
was  seen  perched  in  a  snag  on  site  5* 

Screech  Owls  and  Pygmy  Owls  were  residents  in  mature-mixed 
forested  swamp.  Six  Screech  Owls  and  six  Pygmy  Owls  responded  to 
taped  calls  played  from  5  different  stations  along  the  old  Central 
Park  road  transect.  That  is  3-2  owls  of  each  species  per  km  of 
transect.  The  maximum  distance  estimated  for  hearing  either 
species  was  3°0  meters.  If  the  detection  distance  was  3C0  meters, 
there  were  4.2  owls  of  each  species  per  square  km.  It  is  difficult 
to  estimate  distances  to  owls  in  dense,  forested  swamp  where 
detection  distances  may  be  200  meters  or  less. 

Puffed  Grouse 

During  Arril  drumming  Ruffed  Grouse  west  he.-e-d  only  in  the 
mature  mixed-forested  swamp  of  site  1.  The  maxi  rur  d  <  r: :/  i  ty 
observed  was  on  ]4  Anri  1  .  Three  drur,,;r:g  rales  we  re  card  're; 
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four  stations  wit.  hi  n  thr  forested  swam.  That  calrnl  ates  as  2.1 
ha  per  rrouse  or  0.^  prouse  per  ha  for  that  habitat.  Brewer  (19?0) 
reported  9.0,  5.0  and  9.3  ha  per  Ruffed  Grouse  in  Washington 

on  the  Olympic  Peninsula,  1977-79.  Though  based  on  a 

small  sample  size,  my  observations  indicate  dense  Ruffed  Grouse 
populations  in  mature  forested  swamps.  Considering  the  almost 
complete  lac1'  of  hunti  nr  pressure,  this  is  very  possible.  One 
Ruffed  Grouse  was  observed  on  site  2,  once  in  June  a no  several 
times  during  fall  and  winter.  In  June,  one  drumming  Ruffed  Grouse 
was  heard  once  on  site  4. 


No  crowirg  Ring-Necked  Pheasants  were  detected  during  grouse 
sampling.  Crowing  roosters  were  heard  sporadically, 

during  f'a.v  and  June  1QP0,  on  sites  5E  and  9.  'Ihree  hens  wore 
seen  once  at.  site  SB  in  June.  The  intermittant,  observe!  i  ms 
indicate  pheasants  may  have  only  been  visitors  to  the  stauy 

Cne  California  Guail  was  seen,  during  fall,  west  of  site  Q. 
No  other  email  were  observed  during  the  study. 

Herons 

hour  species  of  nerons  us'-'d  the  area.  Great  Blue  Herons 
v’unted  year- rouno.  i  n  sloughs  and  marshes  or.  si  tes  2 ,  4,  •  R  ana 

°  .  K or thorn  Green  'ipmr.r  were  summf  r  residents,  obseov^a  *  a  i  nr 
■T  <•  ,  5,  no  *,h .  A  pair  of  a  me** 5  i  1  ,  -.err  s  ntrul  on 
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site  9 .  American  Bitterns  were  seen  hunting  in  marshes  on 
sites  9,  SB,  ana  9.  One  Black-Crowned  Night  Heron  was  heard 
once  at  site  5  in  July. 

Rails 

Two  pairs  of  Virginia  Rails  nested  on  site  S  and  one  pair 
nested  at  site  6.  Virginia  Rails  were  year-round  residents. 

After  nesting  season,  they  were  observed  on  sites  5,  5B,  6,  7,  and 
8.  One  pair  of  Soras  nested  on  site  5«  They  were  summer  residents 
only.  Considering  how  difficult  rails  are  to  find,  it  is  probable 
that  many  more  used  marshes  within  the  study  area. 


P i omass 

Qualitative  comparisons  of  bird  numbers  to  habitat  types 
ignore  the  concept  cf  biomass.  Many  relatively  heavy  birds  use 
wetland  types  about  em.nl  ly  (raptors,  woodpeckers,  pigeons ,  jays 
and  crows).  However,  most  large  wetland  birds  (waterfowl, 
herons,  fish-eating  waterbirds)  depend  on  marshes  and  sloughs 
for  survival  (Robbins  ot  al .  1966,  Bel  rose  19  7c  ,  Peterson  1980). 
Marshes  and  sloughs  on  these  sites  probably  support  a  higher  bio¬ 
mass  of  birds  than  shrub  swamp  or  wooded  swamp. 

T  n  pacts 

Almost  the  entire  proposed  fill  area  i:  o  i  a  rr  i  f  i  <.  o.  ns 
wetlands  (Nelson,  K1' 1  i  r  e  .v- >  i  -n  a  Lyrrtr  1 ;  1 )  .  •  •  •  •  '•■}',■  - 

ornately  ol  >ss  >  f  ’  •  d  ec  i  t  i  cal  rr-'V  t  i  •<  !  ;  •;>•  w‘  lull'd'  ( .-.CCL 
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197^).  Direct  impacts  on  avian  populations,  by 

dredve  disposal  at  sites  16,  17  or  18,  are  obvious.  Any  area 

filled,  and  subsequently  industrialized,  will  destroy  forever 

wetlands  critical  to  survival  of  birds.  Decreases  in 

bird  populations  should  roughly  equal  densities  observed  in 

different  habitat  types.  Losses  will  dep>end  on  the  amount  and 

types  of  habitat  filled. 

Impacts  during  dredge  disposal  would  be  minimized  by 
filling  between  the  times  most  birds  nest  and  when  they  begin 
establishing  nesting  territories  (September  -  F  bruary). 
Disturbance  during  this  time  would  give  birds  an  opportunity 
to  attempt  establishing  territories  elsewhere. 

Indirect  impacts  are  more  difficult  to  predict.  If  disposal 
sites  are  industrialized,  some  impacts  to  remaining  wetlands  will 
occur  due  to  pollution  and  noise.  If  better  access  to  swamps 
and  marshes  occurs,  increased  hunting  pressure  will  occur. 
Impacts,  due  to  encroachment  of  civilization,  would  t.  minimized 
by  eradicating  roads  into  remaining  wetlands. 
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CHEHALIS  RIVER 


A  total  of  46  water-related  bird  species  were  observed  using 
the  Chehalis  River,  Blue  Slough,  and  Elliot  Slough  (Table  19). 

The  highest  diversity  was  observed  during  the  late  summer  and 
fall  migration  period  ( September-December  1980).  The  highest 
numbers  were  seen  during  the  winter  months  when  western 
grebes  and  waterfowl  were  most  abundant.  Numbers  of  birds  in  the 
area  peaked  daily  at  high  tides  when  fish-eating  birds  were 
pushed  upstream  from  the  harbor  into  the  river,  and  when  mallards 
could  swim  into  marshes  bordering  the  river. 

Fis^-eating  Waterbirds 

Loons,  grebes,  and  cormorants  were  regularly  observed, 
in  the  late  fall  to  mid-spring  (Table  20).  Smith  and  Kudd  (1976) 
also  reported  large  numbers  of  Western  grebes  arrived  in  November 
and  remained  through  April.  These  birds  preferred  to  stay  on  the 
river,  not  on  sloughs  (Tables  21,  22,  23,  Fig.  9). 

Great  blue  hercns  feed  in  the  area  year-round  with 
numbers  peaking  in  summer  (Smith  and  Nudd  1976).  The  high  density 
of  herons  on  Elliot  Slough  is  explained  by  its  proximity  to  the 
heron  rookery  at  Lake  Aberdeen. 
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Table  19.  Numbers  of  species  observed  seasonally  on  Cbehalis 


River  and  sloufrhs,  September  19?0  -  April  19Q1 


Number  of  Species 

Location 

Fall 

H  Winter*3 

Spr i ngc 

Total 

Chehalis  Ri ver 

27 

24 

?0 

77 

j  • 

Blue  Slouch 

13 

9 

8 

20 

Elliot.  Slough 

14 

7 

12 

7  7 

J 

Total 

34 

25 

25 

46 

a  n(number  of  censuses)  =  10 


Table  20.  fiaximun  number  of  water-related  birds  seen  in  one  day  on  Chehalis  R  ver 


20  Conti  run 
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Table  22.  Eirds  per  krr.s  censused  on  Blue  Slouch,  September  1930 
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BIRDS  PER  KMS  CENSUSED 


5 


3 


2 


1 


Fig.  9. 

Sloiiffh 


WESTERN  b  ALLARD  WC’CD  DUCK  SCAUf 

GREBE 

Comparisons  of  selected  species  or  Chehalis  Rivc-r  (C),  Blue 
(B),  and  Elliot  Slough  (E),  Sept.  1980  -  April  1981. 
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Waterfowl 


Eighteen  species  of  waterfowl  were  observed  on  censuses 
(Tables  22,  23,  2U)  ,  The  highest  diversity  occurred  during  fall 
migration.  Highest  numbers  of  waterfowl  were  observed  in  winter 
as  scaup  and  mallards  arrived.  Mallards,  wood  ducks,  blue-winged 
teal  and  cinnamon  teal  were  observed  nesting  in  areas  adjacent  to 
the  river  and  sloughs. 

Mallards  use  the  area  primarily  for  wintering  and  nesting. 

The  decreased  numbers  observed  in  April  (<1  duck/km)  is  attributec 
tc  their  nesting  in  the  dense  foliare.  The  preferred  feeding 
habitat  of  mallards  on  the  Chehalis  River  and  sloughs  was  the 
marshes  bordering  the  river.  Sixtv-five  percent  (58C)  of  the 
mallards  were  seen  feeding  ir.  those  areas.  Greatest  use  was 
during  tides  high  enough  to  permit  mallards  to  swim  into  the 
marshes.  Blue  Slough,  23$  of  the  total  distance  censused, 
accounted  for  20%  (180)  of  all  mallard  observations. 

Blue  Slough  was  the  most  uniaue  area  censused.  oou  ducks 
were  observed  exclusively  in  this  area.  Eighty-one  percent  (378) 
of  the  total  scaup  observed  wintered  on  Blue  Slough.  Every 
scaup  identified  to  species  was  a  greater  scaup.  Four  trumpeter 
swans  wintered  on  this  slough.  Interviews  with  local  sportsmen 
indicate  four  to  six  swans  wintered  there  last  year,  anc  possibly 
for  the  cast  several  years. 

Small  numbers  of  scoters  and  mergansers  were  regularly 
observed  feeding,  mostly  in  the  river.  They  were  primarily  seen 
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during  winter  and  spring  nitrations.  Observations  of  identical 
numbers  of  birds,  seen  at  the  same  location  many  times,  indicate 
white-winged  scoters,  common  mergansers  and  greater  scaup  were 
inter  residents  of  freshwater  portions  of  the  river.  Other 
diving  waterfowl  moved  in  and  out  of  the  system  as  the  tides 
fluctuated . 

Shore hi rds 

Spotted  sandpipers  were  the  only  shorebird  regularly 
observed.  These  year-round  residents  were  seen  mostly  on 
Elliot  Slough.  Killdeer  and  common  snipe  were  observed  only  in 
migrating  flocks.  However,  they  were  year-round  residents  in 
adjacent  wetlands.  Considering  feeding  habits  of  killdeer  and 
snipe  they  probably  fed  on  or  near  the  banks  of  the  river  and 
sloughs  in  larger  numbers  than  were  observed. 

Gulls  and  Terns 

Large  numbers  of  gulls  (200-2500)  were  consistently  seen 
bet ween  the  Roderick  Timber  Company  dock  and  Highway  101  bridge. 
They  use  the  area  almost  entirely  as  a  resting  stop  between 
estuary  roosts  and  the  Aberdeen  c'  tv  oiimp  feeding  mounds. 
Herrin^  fulls  and  s laucous-wineeri  mils  comprised  the  majority 
of  wintering  fulls.  Western  fulls  beeari  arriving  1  r.  Parch. 
Smaller  numbers  of  Califom'n  flip  and  rinf-hi  1 1  >:o  m:  i  ■  e  were 
seen  durir"  summer. 
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Caspian  terns  hunt  in  the  census  area  from  April  through 
August.  They  were  observed  feeding,  primarily  on  the  river,  as 


far  upstream  as  Higgins  Island. 

Raptors 

I  observed  adult  bald  carles  three  times  between  November 
1  o c c  March  ] *'>R1  .  Earles  were  observed  between  H;-Tgins  Island 

and  halfway  un  Blue  Slouch.  E.  Cummins*  (personal  communication) 
reports  a  nesting  pair  of  bald  eagles  in  the  Elue  Slough  area. 
Interviews  with  fishermen  indicate,  the  Chehnlis  River  from 
Cosmopolis  la unchi nr  ramp  tc  Higgins  Island,  is  a  year-round 
hunting  area  for  adult  and  juvenile  eagles.  As  many  as  four  bald 
eagles  were  seen  feeding  at  one  time. 

Cno  osprey  was  seen  hunting  on  Preachers  Slough  on  11  March 
1°Pl.  Red-tailed  hawks  were  consistently  seen  perchin.'  by  open 
marshes  adjacent  tc  the  river.  One  Cooper's  hawk  was  observed 
hunting  over  Sand  Island,  North  Bay, 

I  reacts 

Direct  impacts  of  dredging  act  '•  vi  ty ,  on  wa  *  erf  "wi  and  bald 
earles  in  the  Chehnlis  River  system,  should  be  minimal.  Areas  of 
highest  use  are  upstream  of  proposed  dredging  activity.  Most 
wa  ter  fowl  are  frond  a  t  marshes  t  h  ••  river,  and  rys  ,;v  nr  v‘enchf  :■ 

*  Prose  r.t  n,kT’prr:  Wash :  r,~+  on  IV.pt.  of  Came,  Aberdeen ,  Wa.  nbr<BC 


of  sloughs.  The  Higgins  Island  marsh  and  upper  Blue  Slough 
supported  the  majority  of  all  waterfowl.  These  areas  are  7 
kms  upstream  from  the  Cosmopolis  Reach.  The  closest  observed 
bald  eagle  activity  was  5  kms  upstream. 

Pish-eating  waterbirds  commonly  use  the  Cosmopolis  Reach. 
Dredging  during  summer  or  fall  would  minimize  direct  impacts  on 
these  species  as  highest  use  is  during  winter  and  spring. 

For  birds  upstream  of  dredging  activity,  indirect  impacts 
caused  by  resuspended  sediments,  pesticides,  and  heavy  metals 
would  be  kept  to  a  minimum  by  dredging  only  during  ebb  tides. 
This  would  result  in  resuspended  particulates  flowing  into  the 

harbor. 
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SALT  KARSH  ESTABLISHMENT 


In  conjunction  with  a  baseline  assessment  of  avian  use  of 
the  proposed  suit  marsh  establishment  site  (M),  bird  use  was 
studied  at  a  salt  marsh  control  site  (MC),  and  between  New'skah  and 

Stafford  Creeks  on  the  south  shore  inner  harbor  (Fig.  l) >  Fifty- 
four  species  were  seen  feeding,  hunting,  or  resting  on  these  areas. 

Species  and  numbers  observed  at  sites  K  and  MC  are  in  Table  24. 

Fish-eating  Waterbirds 

Western  probes  were  the  most  common  diving  bird  feeding  in 
intertidal  areas.  Site  MC  received  much  higher  use  than  site  M. 
Impacts  to  grebes  would  be  minimal,  because  most  use  of  the  area 
was  in  the  south  channel.  Great  blue  herons  regularly  hunted  the 
intertidal  areas.  Most  were  seen  from  August  to  October.  Besides 
species  listed,  common  loons,  red-necked  grebes,  horned  grebes, 
and  pelagic  cormorants  are  assumed  to  use  sites  M  and  MC  during 
high  tides,  since  small  numbers  were  seen  in  the  vicinity. 

Waterfowl 

Dabbling  ducks  fed  year-round  on  the  tideflats  and  salt 
marshes.  A  comparison  of  waterfowl  use  between  sites  is  in  Fisure 
10,  Dabbling  ducks  were  2.4  time’s  more  abundant  at  site  MC  than 
at  site  M.  Smith  and  Mudti  ( 1076)  also  observed  lower  use  alone 
the  south  shore ,  inner  harbor,  as  or.o  progresses  easterly.  They 
reported  30  times  more  dabbling  ducks  at  the  mouth  of  O'Leary 
Creek  than  at  the  mouth  of  Newskah  Creek. 
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Low  use  of  sites  M  and  MC ,  compared  to  the  rest 

of  Grays  Harbor,  was  observed  during  aerial  censuses  (Table  f;f). 

,r v- . .  c a t  b  shore  ,  i  nr -or  harbor  comprises  1 0.  \%  of  the  drays  Harter 
shoreline.  It  supported  cnlv  £..')%  of  the  harbor’s  ualt.  1  i  ng  uuck 
;•  orul  at  on.  Host  dsbblinr  ducks  used  the  north  ar.d  sea:)  :  aye. 

Sittr  M  T.d  MC  do  not  lie  within  a  preferred  area . 

The  lower  use  at  site  M,  compared  to  MC ,  is  probably  a  function 
of  four  factorsi  first,  it  is  farther  from  preferred  areas  (eg. 

North  Bay,  Fowerman  Basin)  than  site  MC;  second,  M  has  less  salt 
marsh;  third,  N!  is  closer  to  industrial  activity  and  associated 
noise;  fourth,  K  is  within  walking  distance  of  hunters  (eg.  teenagers) 
living  in  south  Aberdeen.  Newskah  Creek  to  site  M  area  received  heavy 
huntinr  pressure  during  waterfowl  and  band- tailed  pigeon  seasons. 

Most  d-tbbline  duck  use  occurred  during  fa  1  1  and  spring  ( ) . 
r* • .  •  ’  observe +  ions  accented  for  Ack'  ol’  all  use.  S un-re n  °nd  winter 
u-'p  was  1  eV.< .  Most  "rumor"  dabblers  were  seer,  iurir.c  August  and 
September.  F  >  ntai  1  s  comprised  of  nil  dr  bbl-'-rs  s*  <  n  at  sites 

M  r>nd  Mr  ,  while  mallards  accounted  for  ?f“ :■*  of  all  ct  rervat  i  ons. 
jmri  ci1'-  wi  rp  on  and  American  y.  rt  en-wi  rp^o  teal  represented  19: 

a  >■>  d  1  ric  re  erect  5  vet  y , 

giving  waterfowl  comprised  19^  of  all  ebservt  ri  w.at  e  rt  ewi . 
p  ar-,  va  shacks  w-  re  the  mor+  common  diver.  floe’-'  c :  C)(.  -  1  ?f* 

wintered  i  r  +h”  v'cinity  of  site  f.  Tl  «\y  ve  re  ct  served  feed  :  rp 
on  cpi  grass,  Tn  add i  ti  cn  to  species  1  i  st.ed ,  cnrrrr  rcr\rarf-“r'r 
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were  observed  in  the  vicinity.  All  scaup  identified  to  species 
were  greater  scaup,  except  for  2  which  were  lesser  scaup. 

Overall  imnact  of  the  salt  marsh  establishment  should  be 
positive.  rood  habits  studies  have  shown  the  value  of  salt 
marshes  to  dabbling  ducks.  As  shown  by  Smith  and  Muad  (1976), 
seeds,  especially  Carex  lvngbyei  and  Triglochin  maritimum,  sup¬ 
plement  their  diets  during  high  tides. 

All  dabblers  observed  feeding  on  salt  marshes  swam  into 
the  marshes  during  high  tides,  feeding  as  they  swam.  Therefore, 
the  highest  value  for  dabblers  would  be  obtained  by  constructing 
the  edge  of  the  salt  marsh,  bordering  the  water,  at  the  lowest 
elevation  C.  lvngbyei  and  T.  mariti mum  can  tolerate.  This  appears 
to  be  2.1  meters  above  MLLW.  This  low  elevation  at  the  shore 
edge  would  result  in  the  maximum  time  the  salt  marsh  would  be 
available  to  feeding  ducks  during  high  tide. 

Raptors 

Nino  species  cf  diurnal  raptors  were  seen  hunting  over  tide- 
flats  and  salt  marsh°s  in  the  vicinity  of  si  r,es  f  and  MC .  Rea- 
tailed  hawks  and  marsh  hawks  were  frequently  seen  hunting  over- 
rail  marshes  along  the  south  shore  inner  barter.  Cecuer's  hawks 
ana  sharp-shinned  hawks  are  common  resi cents  c :  forests  sur¬ 
rounding  the  harbor.  Foth  were  f reouent.ly  seen,  uuntin"  over 
sal  t  ma rshr s . 
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Bald  earles  were  observed  11  times  at  or  between  sites  M  and 
F.C  (includes  aerial  sipht i nps  j  Fir.  ll)»  H  ve  adults  arc  one 
juvenile  were  .eon  perched  in  a  favored  snap  at  the  east  edrc.  of 
site  M.  l-.irht  sirhtines  were  durinp.  winter,  liurinp  salt  marsh 
construction,  this  3('  meter  hi  ph  snap  should  te  1  <-■  I  t  undisturbed . 

Or.e  juvenile  por<'pri  r.e  falcon  ( ?.c-  August  ;  l;PO)  anc  one  merlin 
wore  seen  hunt  i  nr  over  site  VC.  Cne  juvenile  t  erf  mine  was 
observed  si *  tires,  11  -  lb  November  1QF0,  a+-  the  marsh  east  of 
the  News^ah  Creek  south  (Fir.  11 ). 

American  kestrels  we n:  infrequently  seen,  duririr  sprinp  and 
?>trer ,  over  the  larvo  •*  ursh  by  south  shore  ciredpe  disposal  site 
A.  Cne  ornrey  was  seer,  rerehec  directly  across  the  south  channel 
f rom  site  MC . 

Owls  were  no*  studied  or.  the  harbor  proper.  Owls  residing 
ir.  bo rrteri nr  forests  (screech  owl,  ryrmy  owl,  rreat  horned  owl, 
barn  owl)  may  hunt  over  salt  marshes  at  rirht. 

Gulls  and  Terrs 

Larse  pulls  rarely  used  sites  K  and  MC .  Bonatarte's  mulls 
(q?%  juveniles)  commonly  probed  the  ti deflats  for  food  durlnr 
Summer  months.  Many  adults  and  juveniles  were  seen  curl  nr  early 
fall.  Rinr-billed  rulis  and  California  rolls  were  obse^vec 
incidentally  in  the  vicinity.  Casvian  terns  were  reruJsrly 
observed  durinp  their-  nesting  season,  hunt  in*'  over  i  -'1  ert.i  da  1 
areas  of  sites  K  and  NiC  durinp  hiph  tides.  More  cat  r  mn  terns  wen 
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r.  Crays  Harbor,  June  19PO  -  Kay  198] .  Also,  shcrebira  roigraxing 

(— >)  observed  on  inner  Grays  Harbor  during  winter  and  spring. 


peer  at  pi  te  M  trcnuse  it  ip  closer  to  tV'ei  r  favorite  re  sti  nr 
site  on  the  inner  harbor  (Rennio  Island). 

S  horebi rd  s 

Sites  W  and  MC  were  usee  by  shore birds  mostly  during 
mi  prat  ions.  The  short  si  ri nr  migration  ncecun+eo  for  of  all 
shorebi  rdp  seen.  Numbers  we-'p  highest  at  low  tides  wr>n  t(  e  r  rt 
tidet.lnt  v."'  r  exposed .  Site  f..C  reet-  ,  .  «..u  nearly  three  tine:;  rc  re¬ 
use  than  site  f.  (Fir.  12).  Smith  and  Nluud  ( 197b )  observed  sirriliar 
lower  use  o'*  the  south  shore  inner  harbor  ns  one  prepresses 
easterly.  They  reported  nine  tines  hirher  shorebi rd  use  at  their 
O'Leary  Creek  tide flat  site  than  at  the \ r  Rewskah  Creek  tideiiat 
si  te . 

Low  use  was  observed  on  the  south  shore,  inner  harbor-,  rc/r- 
nnreri  to  +he  rest  of  Grays  Harbor  (Table  25) .  T i  r  area  comprises 
10. If’  of  (.rays  Harbor  shoreline,  but  supported  only  l'  .If-  of  al  l 
shorebi  res  oerrused  riurinp  fliphts.  I-'ven  thi:  .lew  pereentn/re  is 
exasperated,  because  6°  of  the  birds  reported  for  south  shore, 
inner  harbor  were  on  south  shore  d rod re  disposal  site  A.  The 
shoreline  accounted  for  only  1 .  yf-  of  all  shore  birds  censured. 

One  must,  remember  that  aerial  censuses  were  conducted  durir.p  hifh 
tides.  At  low  t :  des ,  heavy  use  occurred  between  Rewskah  Creek 
and  Stafford  Creek  duH  ns  sp  ri  nr  mirration.  Peak  use  -  +  site  M 
by  shorebi  rds  occurred  on  2n  April  JC,<P1  w'-.en  12,  ROC  rherebi  ro.r 
per  AO.P  ba  was  observed.  That  same  dnv,  I  estimated  that 
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5H0RKBIRDS 


Figure  12.  Kean  phr^-v. '  .  J  ..u». utr  observe,  c  by  season  at  site 

and  MC  on  Grays  Harbor,  June  1980  -  Kay  1981. 
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71,000  shorebirds  were  in  the  area  bounded  by  Newskah  Creek,  Staf¬ 
ford  Creek  and  the  south  channel.  At  that  time,  at  least  844,000 
shorebirds  were  in  Grays  Harbor  (Table  26). 

Pathways  followed  by  migrating  and  feeding  shorebirds  during 
winter  and  spring  (Fig.  11),  may  explain  the  low  use  observed  most 
of  the  year  at  sites  M  and  NIC  as  the  main  flight  paths  do  not  go 
over  site  M. 

Two  types  of  flocks  flew  the  western  route.  One  type,  high¬ 
flying  migratory  flocks  were  seen  on  this  route,  but  never  observed 
feeding  by  us.  The  other  type  of  flock  */•  ,  sed  this  route  was 

composed  of  birds  which  had  been  f eedrv  ■*.  mudflats  at  Johns  River. 

Pathways  used  by  birds  alternated  •  .oen  feeding  and  flying 
short  distances  along  the  routes.  Feeding  shorebirds  preferred 
the  middle  channel  tideflats  over  the  «outh  shore,  inner  harbor. 

V/ hen  incoming  tides  covered  tideflats,  most  flocks  flew  in  the 
directions  shown  (Fig.  ll). 

These  migratory  and  feeding  behaviors  probably  explain  the 
low  use  observed  at  sites  K  and  MC .  Both  sites  lie  outside  of 
migratory  pathways.  Neither  site  lies  within  a  preferred  feeding 
area.  The  higher  use  observed  at  site  MC  is  probably  explained 
by  its  being  nearer  commonly  used  routes. 

Nine  species  of  shorebirds  were  observed  at  site  M ,  6  at  MC  . 
Western  sandpipers,  dunlin,  and  dowitchers  (most  were  short-billed) 
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Table  26.  Numbers 

of  migratory 

shorebirds 

censused  on  Grays 

Harbor , 

spring  1981. 

Date 

Estimated3 

Calculated*3 

Number 

Number 

17  April 

85,000 

83,000 

24  April 

379,000 

844,000 

5  May 

105 ,000 

209,000 

13  May 

49,000 

85,000 

TOTAL : 

618,000 

1,321,000 

Number  of  birds  estimated  during  census  flights. 

Estimated  number  times  correction  factor  derived  from  shorebird 
counts  from  aerial  photos. 


comprised  99.4%  of  all  observations.  Feeding  occurred  almost 
entirely  on  tideflats. 


Least  sandpipers  are  the  only  species  of  shorebirds  in  Grays 
Harbor  that  show  a  preference  for  salt  marshes  (Robbins  et  al., 

1966) .  This  would  be  the  only  species  of  shorebird  that  may  benefit 
from  construction  of  the  proposed  salt  marsh.  A  total  of  60  were 
seen  feeding  in  site  MC  salt  marsh  during  a  high  tide  in  August. 

Only  one  was  seen  at  site  M  all  year. 

Dunlin  and  western  sandpipers  comprised  92.5%  of  all  shore- 

bird  observations.  Both  species  feed  in  salt  marshes  during  high 

tides  (Smail  1970,  Smith  and  Mudd  1976).  This  food  habits  study 

indicated  some  of  these  species  feed  in  salt  marsh  during  high 

2 

tides.  At  low  tides,  125  km  of  tideflat  are  available 
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to  shorebirds  (Gatto  1Q78).  Only  15.33  km^  of  salt  marsh  (Gatto 
1978)  are  available  during  high  tides.  Therefore,  using  dredge 
disposal  to  change  8-12  ha  of  tideflat  into  salt  marsh  should  r.ot 
have  a  negative  impact  on  shorebirds. 

The  most  visible  shorebird  use  of  the  proposed  salt  marsh 
will  occur  after  dredged  material  disposal  and  before  establishment 
of  salt  marsh  plants.  Shorebirds  were  observed  feeding  year-round, 
on  all  dredged  material  disposal  areas  around  the  harbor.  These 
areas  were  used  when  tides  covered  harbor  tideflats.  I  observed 
flocks  of  5.000-17.000  western  sandpipers,  dunlin,  dcwitchers  and 
yellowlegs  feeding  on  dredged  material  disposal  site  A  during 
spring  migration. 

Terrestrial  Birds 

Small  numbers  of  crows  (common  crow,  northwestern  crow) 
regularly  fed  on  tideflats  at  sites  K  and  Iv.C.  Barn  swallows  and 
violet-green  swallows  occurred  at  both  sites.  Cliff  swallows 
were  seen  only  at  site  M.  Savannah  sparrows  and  song  sparrows 
were  common  on  the  salt  marshes.  Table  27  presents  species  and 
nesting  densities  observed  in  the  mature  ri xed-forested  swamp 
adjacent  to  site  [t  (Site  10).  The  dense  forest  should  minimize 
stress  imposed  by  dredge  disposal  activities  on  these  species. 

It  is  difficult  to  predict  the  effects  of  establishing  a 
salt  marsh  in  Grays  Harbor  on  birds.  Several 
studies  have  assessed  the  development  oJ  marshes  or.  dredged 
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T’qv.'j p  27.  Cner if-r  and  r:ear,  nesting  densities  (birds/ha)  observed  at  site  10,  &.? y  19^0 
V^v  'ioPL.  T  is  total  individuals  observed.  An  X  indicates  non-nes+irp  species 
observed  incidentally,  rarely,  or  durin/r  nesting  season. 
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Total  species,  entire  study 


material  and/or  resulting  effect?  on  birds.  Smith  (lc7c)  dis¬ 
cussed  specific  aspects  of  marsh  development.  Vincent  ( 1978 ) 
concluded  salt  marsh  establishment  on  Rennie  Island.  Gravs 
Harbor  was  economically  infeasible.  Euckley  (l‘.7c),  fa  me  11  et 
al .  (1978),  and  Schreiber  and  Schreiber  ( 1978)  studied  : ird  use 
of  dredged  material  islands  on  the  Atlantic  coast.  They  found 
that  birds  used  dredred  material  islands  readily,  and  that  the 
species  us inf  islands  changed  as  riant  succession  occurred  on 
the  islands. 


AERIAL  CENSUS 

Ten  flights  over  Grays  Harbor,  between  November  1980  and 
May  1981,  provided  data  for  wintering  populations  and  numbers  of 
spring  migrants  using  the  estuary.  Subdivision  of  the  harbor 
into  areas  (Fig.  9.  Table  6)  allowed  an  analysis  of  area 
preference  or  avoidance  by  the  major  species. 

Fish-eating  waterbirds 

This  group  (except  great  blue  herons)  was  incompletely 
counted  since  they  disperse  over  the  harbor  (Table  28).  Loons, 
grebes  and  cormorants  are  much  more  abundant  than  this  data 
indicates  (Smith  and  Mudd  1976).  Large  numbers  of  Western  grebes 
were  observed  in  April  '•■hen  flocks  gathered  for  migration. 
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Tabic  28.  Numbers  of  birds  of  all  srecier  seen  during  C-rays  ri arbor  censuses,  Noveirxt r  ;  >  -  .  ay  x'/rl 
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Double-crested  cormorants  were  seen  primarily  in  «pril  and  May 
at  their  nesting  colony  on  Goose  Island. 

Waterfowl 

Only  the  end  of  fall  migration  was  censused.  Smith  and  Mudd 
( 19^6 )  censused  4S, 000  ducks  on  Grays  Harbor  during  a  mid-November 
flight.  A  significant  difference  between  Smith's  fall  census 
and  our’s  is  the  numbers  of  American  green-winged  teal  seen. 

Smith  and  Mudd  (1976)  reported  green-wings  in  hundreds.  Our  peak 
count  was  7600. 

Winter  censuses  (8  January  -  2?  February  1981)  indicate 
between  1800  and  56OO  ducks  used  the  harbor  (Table  29).  The 
most  common  wintering  ducks  were  American  wigeon,  mallard,  and 
American  green-winged  teal.  Smith  and  Mudd  (1976)  reported 
canvasback,  scaup  spp.,  and  bufflehead  as  the  most  common  ducks 
during  January  and  February  1975-  Wintering  canvasback  numbers 
on  this  study  were  less  than  half  the  1100  reported  by  Smith  and 
Mudd  (1976)  on  a  February  1975  census.  Numbers  of  wintering 
black  brant  were  equal  to  maximum  numbers  seen  from  a  boat  in 
one  day  by  Smith  and  Mudd  (1976). 

The  total  number  cf  waterfowl  observed  by  us  (9240  on  24 
Anril  1981 )  during  spring  migration  was  nearly  twice  tha+  seen 
by  Smith  and  A'udd  (1976). 

The  5  most  common  migrating  waterfowl  in  spring  were  American 
wigeon,  pintails,  black  brant,  American  green-winged  teal  and 
mallards. 
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Table  29. 

culls  : 

Aerial  counts  of  waterfowl,  shorebirds, 

and  terns  on  Grays  Harbor,  November  1980  -  IV ay  1981. 

Date 

Ducks  Geese 

Shorebirds  Gulls  &  Terns 

1980 


November 

18,000 

210 

] 1 ,400 

a 

0  December 

16, soo 

610 

35.700 

a 

1081 

8  January 

4,400 

120 

3,900 

a 

? 0  January 

5,600 

410 

13.800 

a 

2?  February 

1,800 

360 

1 c , 700 

a 

2  April 

3,200 

700 

23,100 

a 

1 7  April 

2,200 

1,210 

89,400 

5,600 

24  April 

7 , 500 

1,690 

3-9,400 

8,000 

A  Way 

030 

10r 

1 09,800 

17,400 

13  Way 

820 

110 

54 . AGO 

13,500 

a  Not,  rerr.iised 
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Shorebirds 


The  first  five  censuses  in  this  study  were  considered  within 
the  wintering  period  for  shorebirds  on  Grays  Harbor  (Smith  and 
Mudri  1976).  Between  4000  and  36,000  shorebirds  were  observed  on 
those  counts  (X  =  16 ,000) ( Table  29).  Species  composition  in  Grays 
Harbor  was  described  by  Smith  and  F.udd  (1976). 

Four  flights  (17  April  -  13  ft  ay  1981)  were  conducted  during 
spring  migration.  Shorebird  numbers  peaked  at  400,000  on  24 
April.  The  number  of  shorebirds,  in  flocks  of  1000  -  80,000 
birds,  are  difficult  to  estimate.  Most  observers  consistently 
underestimate  numbers  of  birds  in  large  flocks.  The 
error  tends  to  increase  geometrically  as  flock  sizes  increase 
(J.  Smith,  pers.  comm.1),  most  shorebirds  censused  in  spring  were 
in  flocks  larger  than  400C.  Preliminary  comparisons  of  actual 
numbers  (from  enlarged  photographs)  to  estimates,  indicate  a  con¬ 
version  factor  greater  than  2.0  for  flocks  of  more  than  4000  birds. 
For  flocks  of  1000  -  4000,  I  consider  Smith  and  IWudds’  (1976)  con¬ 
version  of  1.5  low,  but  usable.  Eased  on  preliminary  data  and 
personal  observations,  spring  shorebird  counts  were  corrected  by 
multiplying  the  estimated  flock  size  by  the  conversion  factor 
sizes  ( Table  26 ) . 


*  Fresent  address:  Washington  Dept,  of  Game,  Aberdeen,  VVA  98520, 
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Since  many  flocks  were  larger  than  4000  (up  to  80,000), 

I  still  consider  these  conversion  factors  conservative. 

Gulip  and  Tefrns 

Gulls  and  terns  were  censused  during  April  and  May  when 
large  numbers  began  arriving.  Our  peak  count  of  17,400  was 
similar  to  Smith  and  Mudds*  (1976)  peak  count ( 15,000)  in  June  1975. 
Nesting  gulls  (western  gull,  glaucous-winged  gull,  and  hybrids) 
were  seen  mainly  on  Goose,  Sand,  and  Whitcomb  Islands.  Nesting 
Caspian  terns  were  seen  exclusively  on  Sand  Island.  This  colony 
relocated  from  Whitcomb  Island  in  1975-76  (Jack  Smith,  pers. 
comm. * ) . 

Raptors 

Birds  of  prey  were  regularly  seen  perching  on  snags,  pilings, 
and  islands  on  the  harbor.  Numbers  peaked  in  December  and 
January.  Bald  eagles  were  seen  on  every  flight  (Fig.  13).  The 
adult  to  sub-adult  ratio  was  29s 2.  Smith  and  Mudd  (1976)  saw  only 
four  bald  eagles  on  their  entire  study  (July  1974  -  December  1975)- 
This  information  indicates  bald  eagle  use  of  Grays  Harbor  has 
increased  substantally  over  the  past  5  to  6  years. 

SITE  PREFERENCE 

Table  2$  summarizes  total  aerial  observations  of  selected 
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Present  addressi  Washington  Dept,  of  Game,  Aberdeen,  WA  98520. 


Figure  13.  Observations  of  bald  eagles  during  ten  aerial  censuses  on  Grays 
Harbor,  November  19p0  -  Fay  19pl- 


species  by  area.  This  basic  preference/avoidance  analysis  com¬ 
pares  number  of  individuals  of  a  species  seen  at  each  area  with 
the  percent  of  the  total  Grays  Harbor  shoreline  represented  by 
each  area.  It  is  intended  as  a  gross  analysis  of  the  most 
important  areas  to  the  most  common  species  that  use  the  harbor. 

If  populations  were  randomly  distributed,  percent  of  birds 
at  each  area  would  equal  the  percent  of  total  available  habitat 
represented  by  each  area.  Therefore,  if  more  or  less  birds  are 
seen  than  the  percent  of  total  shoreline  given  for  each  site,  a 
preference  or  avoidance  of  the  area  is  assumed.  Many  factors 
can  influence  the  areas  chosen  by  birds.  Habitat  type,  prey 
availability,  psychological  factors,  and  nearness  to  migratory 
routes  are  a  few. 

One  bias  of  this  analysis  is  using  shoreline  distance  as  the 
criterion  for  determining  area  size.  Avian  use  of  an  estuarine 
habitat,  especially  by  shorebirds,  is  usually  a  function  of 
exposed  tideflat.  Since  areas  exposed  vary  with  tide  height,  a 
consistent  area  represented  by  each  area  cannot  be  determined. 
Also,  since  our  censuses  were  conducted  at  high  tides,  data  are 
biased  towards  areas  preferred  at  high  tides. 

Waterfowl 

Seventy-nine  percent  (8280)  of  mallards  censused  were  in  the 
north  and  south  bays.  Pintails  and  American  wigeon  consistently 
preferred  the  north  bay.  One  migratory  flock  of  4000  pintails 
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and  700  wigeon  skewed  the  data  for  Rennie  Island.  One  migratory 
flock  of  7100  American  green-winged  teal  was  seen  in  Bowerraan 
Basin.  Fifty-three  percent  (53$)  of  all  other  green-wings 
censused  were  in  the  south  bay,  south  of  the  highway  105  bridge. 
Canvasbacks  preferred  the  north  bay  and  Bowerraan  Basin.  Twelve 
percent  (12%)  wintered  in  the  area  of  Rennie  Island,  and  sites  M 
and  MC-.  Black  brant  were  usually  seen  in  rafts  or  flying  in  the 
vicinity  of  Sand  Island  and  Whitcomb  flats  areas. 

Shorebirds 

Most  shorebirds  were  observed  at  sites  with  tideflats  still 
exposed  at  high  tide.  Preferred  sites  were  dredge  disposal 
areas  (Bowerman  basin.  Little  Moon  Island,  site  A),  harbor 
islands  (Sand  Island,  Whitcomb  flats,  Rennie  Island),  and  Ocosta 
beach  with  its  high,  sandy  tideflat.  Although  this  accounts  for 
only  3%  of  the  shoreline  of  Grays  Harbor,  26%  of  all  shorebirds 
were  seen  there. 
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porn  habits 


Shore-birds 

A  total  of  128  shorebirds  of  four  species  were  collected 
from  Grays  Harbor  tideflats  between  15  November  1QR0  and  4  March 
1981.  Specimens  were  very  hard  to  obtain  because  winter! ng  popu¬ 
lations  were  smal 1  and  widely  dispersed  on  the  harbor. 

Birds  were  collected  between  1.3  and  2.9  meters  (above 
M.L.L.W.)  to  sample  a  diversity  of  prey  items.  Intertidal 
invertebrate  prey  populations  are  known  to  vary  with  elevation  (Smith, 
Albright,  &  Rammer  1976,  P.  Bouthillette ,  pers.  comm.1).  Inverte¬ 
brate  populations  are  also  known  to  vary  seasonally  (Smith, 

Albright,  &  Rammer  1976,  R.  Albright,  pers.  comm.  ).  Since  909- 
of  the  specimens  were  collected  in  January  I960,  the  data  are 
safely  interpreted  only  as  representing  winter  prey  items. 

Dun] i n 

Ninety-nine  dunlin  were  collected;  46  had  identifiable 
contents  in  their  esophagi .  For  the  usable  specimens,  2r-  were 
collected  at  the  mouth  of  John's  River  across’  i  *-o  rive  r  from 


1  Present  address:  Wash  i  ns  ton  Dept.,  of  Came,  Aberdeen ,  w  A  o^pp. 
Presort  address:  Fisheries  Dept.,  University  of  Washington, 

8  cattle,  W  A  . 
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Markham  Island,  16  at  Ccosta  ("bottle  beach"),  three  east  ol 
site  MC ,  and  two  west  of  the  humrtulips  River  irouth. 

Cumulative  data  are  presented  in  Table  30.  Amp'  5  pod • 

(mostly  Corophium  spp. )  ,  comprised  kli  ,?e>-  ci  the  total  food  items. 

Other  major  food  items  were  taraitis  ( 31  - 1 -  • ) .  insects,  larvae , 
and  err  cases  (9. 5*0  *  "'•'d  annelids  ( r  .C?C)  .  Four  teeth  a  no  two 
bones  of  a  Mi crotus  sr . ,  dissected  from  a  ci n] j  n  at  Ccosta,  were 

probably  consumed  as  rrit  since  no  meat  or  hair  was  found. 

Smith  and  Mudd  (]Q’"’6'>  also  found  amphipods  important  to  Dunlin 
in  Grays  Harbor.  Couch  (1966)  reported  amphipods  as  the  most 
important  food  i  +  em  to  Dunlin  wi  ntori  r»p  in  western  Washi  nrtcr. . 

Tables  31  :,nc  32  pro  pent  i  he  data  from  John’s  H  i  vo  r  and 
Ccosta  separately.  Our.l  i  n  at  John's  River  fed  on  Corophium  spp. 
and  tana ids.  C oroph i urn  spp.,  insert  larvae,  and  erg  cases  were  the 
primary  food  items  at.  Ccosta. 

Western  sandpiper 

Nineteen  western  sandpipers  were  collected;  H  Tata i  ned 
identifiable  contents.  Ten  were  shot  at  Ccosta,  and  1  at  site  MC . 
Frey  items  are  in  Table  33  •  The  data  must,  bo  v  i  owed  carefully 

since  one  bird  contained  127  of  J.4P  prey  items  col  looted  from  the 
entire  rroup.  Olipoehaetes  comprised  half  the  food  items. 

Cal  t  marsh  seeds  represented  ?° .  Vie .  Amphipods,  mostly  torair.warus 
on rvfV  »~v  i  col  us  .  wore  17.?^  of  the  total.  This  find  cf  c  w- 1  i  ta  t  i  vo 
analysis  is  biased  towards  small  food  items  (e.r.  ol  i  mchaet  es , 
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Table  30.  Food  items  of  dunlin  in  Grays  Harbor,  November  1990  - 
March  1991. 


Number  of  specimens 
(esonhapii)  =  99 
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Tibi  e  31.  Fond  items  of  dunlin  at  John's  River  tide  flat.  Grays 
Harbor,  January  -  February  Ipbl. 


Number  of  specimens 
(esophapi)  =  41 

Number  with  identi¬ 
fiable  contents  =  2  b 
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unknown  nolyehaetes 

o 

•> 

t 

2.4 

Fubclass  Errant i a 

Family  Goniadidae 
unknown  roniadi as 

2 

n 

JL 

2.4 

Subclass  Sedentaria 

unknown  sedentariat.es 

1 

1 
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food  i  1  err. 


Table  32.  Feed  items  of  cl:in]  ir.  at  Ccosta  tideflat,  Grays 
Harbor ,  J ammr;.  -  t.arch  1 9F1 . 
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( v  sorhar  i  )  =  *'♦  3 

v i : m b e r  w i th  iden t i - 
t table  contents  ~  16 

T  N  Vi.P  TP.  BR  A  Tr  FA ! :  F  * 

c,  c 

p<  10 

y,  r 

C  c  VC 

O  •»-,  ,-t. 

£J  cr 
X 

X  c 

(—1 

(i'  ,1—  i}/ 

-t— 

O  ^  X 
ir-  P^  «“H 

P  V>  y  1  i  ] rp  A  1  t  (jn 

C 1  °  s  s  Folvchaeta 

unknown  rolychaetes 

i 

1 

F  b y  1  urn  N  e  m a  t  o d a 

i 

Phylum  Mol  1  use  a 

Class  Felecypoaa 

Order  Fill  branch  in 

Family  wyt.ell.idae 
unknown  my t  e 1 1 i d s 

l 

1 

1 hylum  Arthropoda 

Class  Crustacea 

Order  Tana  id ace a 
unknown  tarmids 

l 

]_ 

Leotcchelia  dubia 

p 

7. 

Order  Arphi pod a 

Family  Gammaridea 

Cororbium  sp. 

3 

C 

Horar^nrus  ccnfervicolu s  1  .1 

Glass  T  n  s  e  c  t  a 

unknown  insects  *  7 

unknown  insect  larvae  •'  b 

err  cases  2  3 

Ul.'D'TM.TO  FAl'b  A 

r-.~  1  r r o 1 1 1 p  3 p ,  (troth  ar’d  bores)  1  1 

FLORA 

seeds 

Zcs+era  noltii  1  1 


a  b 

s  a 


Percent. 


Table  3?.  Food  i  tpms  of  western  sandpipers  in  Grays  harbor, 
December  1°Q0  -  Kerch  19^1. 


Number  of  specimens 
(esophnai)  -  19 

Number  with  identi¬ 
fiable  contents  -  11 

INVFRTEBRATK  FAUNA 


Phylum  Ar r:c  j  i  <ia 
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seeds)  with  small  food  value. 


Sanderling 

Three  of  eight  sanderling  collected  at  Ccosta  had 
identifiable  contents  (Table  34).  Sanderling 

were  observed  feeding  at  higher  elevations  than  other  shorebirds. 
Many  were  observed  feeding  in  salt  marshes  even  when  tideflats 
were  exposed.  Though  based  on  a  small  sample,  the  terrestrial 
insect  and  three  salt  marsh  seeds  found  in  esophagi  support 
feeding  observations. 

Least  sandpiper 

The  esophagi  of  the  two  least  sandpipers  collected  at  the 
Salicornia  salt  marsh  south  of  Westport  were  empty.  The  gizzard 
contents  are  listed  on  Table  35*  A s  previously  stated,  gizzard 
analysis  can  be  biased  towards  hard  food  items  such  as  terrestrial 
insects . 

Waterfowl 

Sixteen  waterfowl  of  four  species  were  collected  on  Grays 
Harbor  between  16  October  1980  and  4  March  1981.  They  were 
extremely  hard  to  obtain  because  of  low  wintering  numbers  and  the 
avoidance  of  the  south  shore,  inner  harbor.  Total  waterfowl  use 
of  the  south  shore,  inner  harbor  was  negligible  from  mid-October 
1980  to  February  1981.  Common  observations  were  0-10  dabbling 
ducks  along  6.5  kms  of  shoreline  in  the  initial  study  area 
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Table  3^.  Food  items  of  sanderling  at  Oco=+.a  ti  deflat,  Grays 
Harbor,  January  -  February  1981. 


Number  of  specimens 
( esophagi )  ~  8 

Number  with  identi¬ 
fiable  contents  =  3 
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number  in 
2  rixzarcs 


(Newskah  Creek  to  Stafford  Creek).  In  January  1981,  the  sampling 
area  was  expanded  to  include  the  north  and  south  bays  of  the 
harbor. 

All  ducks  were  shot  from  shore  while  feeding  at  the  2.2  - 
2.9  meter  elevations.  Prey  items  taken  must  be  considered  as  a 
function  of  prey  available  at  those  elevations.  Dabbling  ducks 
might  feed  on  eelgrass  or  intertidal  invertebrates  at  low  tide 
or,  they  may  feed  on  the  seeds  of  salt  marsh  plants.  Dabbling 
ducks  were  observed  feeding  in  salt  marshes  from  1-4  hours 
during  high  tide,  depending  on  elevation  of  the  salt  marsh  and 
tide  height.  Almost  all  other  feeding  activity  observed,  occurred 
on  the  mudflats  during  low  tide. 

Pintail 

Seven  pintails  were  collected  at  four  locations.  Two  were 
shot  on  5  November  1980  while  feeding  on  the  salt  marsh  at  the 
mouth  of  Campbell  Creek.  Cn  6  January  1981,  2  were  shot,  200 
meters  northwest  of  the  Grass  Creek  mouth,  while  feeding  at  the 
interface  between  salt  marsh  and  tideflat.  Two  were  collected 
on  8  January  1981  one  km  east  of  the  Hunptulips  River  mouth.  They 
were  also  feeding  at  the  salt  marsh- tideflat  edge.  One  was  shot 
at  site  MC ,  on  4  March  1981,  while  dabbling  in  3C  cm  of  water. 

Anphipods  comprised  62.9#  of  the  prey  item::  ( Go  rev 'slum  sop. 
58.9#)  (Table  36).  Salt 
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TaM  e  3  6.  Food  items  of  pintails  in  Grays  Harbor,  November  I960  - 
March  1961. 
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Table  36  Continued. 


Number  of  specimens 
(esophagi)  =  7 

Number  with  identi¬ 
fiable  contents  =  7 

Occurrence 

in 

7  esophagi 

Total 
number  in 

7  esophagi 

Percent 
occurrence 
in  29.777 
food  items 

FLORA 

seeds 

unknown  seeds 

6 

1,251 

4.2 

Zostera  nolti 

5 

1,217 

4.1 

Zostera  marina 

5 

95 

0.3 

Carex  lyngbyei 

6 

3,^85 

11.7 

Trifflochin  maritimum 

6 

3,988 

13.3 

vegetation 

Zostera  noltii 

2 

iOTAL 

33.7 

a  Total  of  three  leaves  and  less  than  0.1  prams  rhizomes. 
Less  than  0.1 $. 
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rr’arsh  seeds  we'-.'  or>.3^  of  '  to  t  il  .  71  r  2  pintail  collected  at  Camp¬ 

bell  Creek  were  feedinr  almost  exclusively  on  salt  marsh  seeas  ana 
insect  larvae.  The  2  pintail  collected  at  Grass  Creek  contained  most  1 
Cor ophinm  spp.  and  salt,  marsh  seeds.  The  2  pintails  from  east 
of  the  Hum.ptu.lips  River  contained  nmlly  Cart,  x  lynpt  ye  i  reeds  and 
Fernmmarus  confervicolus .  The  pint  ti  1  at  MC  war  t.-eiiinr  on 
Zost.e  rn  nolti  i  .  but  also  has  8  C'  r.  ph  :  s'-  rpp.  a:  d  c>  1. . 
confervicolus  in  its  esophagus. 

Most  nintails  seen  feed  i  nr  •  t  tale  h  vt-i;  ■  th,.r  *  ban  high 
tide  (treater  than  2.‘*  meters  M.L.L.W.)  •*.  •, .  f.-.-di  ng  or  mud 

covered  with  0  -  8  cm  of  water.  lair  :-rh...v  ic  r,  supj  If  merited  by 
prey  items  found  in  pintails  : eoui •  r  this  run  way,  indicates 
intertidal  invertebrates  wmv  the  preferred  food  items  during  this 
study.  Connelly  and  Chesemore  (I960)  also  found  pintails  prefered 
invertebrates  as  a  food  item  during  winter  in  California  marshes. 

Mai  lard 

Three  mallards  were  collected  between  It  October  IGo'i  and 
27  January  1981.  Total  food  items  are  in  Table  37.  Am  phi  nods 
comprised  op .  of  the-  prey  i  torn  lounn  in  t'is  moll  r  or  pie. 

Cnc  mallard,  shot  on  the  sail  marsh-  at  Carpbtll  Creek,  cent  a  i  ned 
one  unknown  reed.  Another  mallard,  col  looted  at  site  KC ,  war 
feedinm  on  Zostena  nolti i  and  Cororhl ur  spp.  A  mall  arc  root  one 
Vr.  east  or  +he  Hnmntul  i  ps  River  contained  all  other  ire;/ 

items,  iroludinp  the  10b  lip. mamma rus  con  f’crv  i  col  us  . 
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Table  37*  Food  items  of  mallards  in  Grays  Harbor,  October  I960  - 
January  1981. 


Number  of  specimens 
(esophagi)  =  3 
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Phylum  Arthropoda 
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Tanais  sp.  1  1 
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Order  Amphipoda 
Family  Gammaridea 

Cprophium  sp.  1  6 

Eogammarus  confervicolus  1  106 

TOTAL 


FLORA 

seeds 

unknown  seeds  2  6 

Zostera  nol tii  1  1 

Vegetation 

Zostera  noltii  1 

TOTAL 
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0.8 
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87.6 
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5.0 

0.8 
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a  Rhizomes  -  less  than  0.6  prams. 
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i..ai lardy  were  con.rr.only  obsc.  .cU  standing  on  the  ti deflat 
while  feeding.  It  is  possible  that  intertidal  invertebrates 
were  the  chosen  prey  of  these  mallards. 

American  wigeon 

Three  wigeon  were  collected  between  16  October  1980  and  15 
January  1981.  One  wigeon,  collected  at  the  edge  of  site  KC's 
salt  marsh,  was  feeding  on  Zostera  n cltii  leaves  and  rhizomes  and 
Ecgammarus  confervicolus .  Two  wigeon,  shot  at  the  mouth  of  John' 
River  east  of  Markham  Island,  were  feeding  on  Zostera  spp.  in 
about  60  cm  of  water.  One  contained  Z.  noltii  (85%  of  volume) 
and  Z.  marina  (15  fJ  of  volume).  The  other  had  only  Z.  noltii . 
Yocom  and  Keller  (1 961 )  reported  high  use  of  Zostera  sp.  by 
American  wigeons  in  Humboldt  Pay,  California.  Smith  and  M.udd 
(1976)  also  reported  wigeons  feeding  on  eelgrass  in  Grays  Harbor. 

During  this  study,  most  wigeon  were  seen  feeding  in  eel- 
grass  beds  in  60  -  90  cm  of  water.  However,  many  were  observed 
feeding  directly  on  the  mud.  It  is  possible  that  intertidal 
invertebrates  are  more  important  to  wigeon  than  this  small 
sample  indicates. 

American  green-winged  teal 

Three  green-wings  were  collected  at  John's  Kiver  mouth.  All 


Table  38*  Food  items  of  American  wigeon  in  Grays  Harbor, 
October  1980  -  January  1981. 
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Epgammarus  confervicolous  1  1 
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unknown  seeds 
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METHODS  AND  MATERIALS 
POPULATION  SAMPLING  OF  MAMMALS 
Small  Mammals 

Small  mammals  were  trapped  during  spring  (May  15  -  June  29), 
summer  (July  21  -  August  13),  fall  (October  1  -  November  7),  and 
winter  (February  2  -  February  28).  Transects  were  placed  on  11 
sites  (one  per  site)  within  each  sampling  period  representing 
four  different  cover  types. 

Transects  were  approximately  100  meters  long  with  a  trapping 
station  every  10  meters.  Three  Sherman  live  traps  were  placed  in 
mammal  runways,  or  in  small  mammal  micrchabitat  within  two  meters 
of  each  trapping  station.  All  traps  were  baited  with  a  mixture 
of  peanut  butter,  oatmeal  and  molasses  (Gentry  et  al.  1966). 

Each  trap  was  baited  at  the  beginning  of  a  three  night  trapping 
sequence  and  only  rebaited  if  a  capture  was  made.  Traps  were 
set  on  the  first  day  of  each  trapping  sequence  and  checked  every 
morning  for  three  consecutive  days. 

When  an  animal  was  captured,  the  srecies,  sex,  ago ,  location 
(s’i'e  and  station),  date,  time ,  sexual  activity,  and  occurrance 
of  capture  'was  recorded.  If  t.h<-  a^ir'O  had  d  ‘  «*a  w’  t;  '  r  -'-e  tmr 
it  was  placed  in.  a  clastic  tar  and  frome"  tr  \  *■  aex>*i ,  a-ac,  -'-d 
''•eyed  to  peer  i  or  in  the  lat.  Each  inaiv’du^l  «•  irked ,  ei  1 

by  pnr  r-uopt  i  r.r  or  ini  1  clip-  i  nr  (  rl  -ev;r )  ,  men  'heir  1  ‘  •  s  t 
oar  tore . 

The  Schnabel  method  war  urod  In  .  r.  1  i  r  ■■■_*  r-  " r 1 1 1  :  "  r '  e r  '’’a  :• 
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nark-recapture  data  (Tanner  1977).  Analyst;;  of  variance  among 
copulation  estimates  were  tested  by  single  classification  ancva 
v;ith  eoual  sample  sizes  and  by  the  least  significant  difference 
test  (Sokal  and  Hohlf  x,'6c). 

An  index  of  diversify  was  designed  after  "Pclntosh  (1967). 

The  index  was:  /  s 

(s 

s  =  number  of  species. 

n  =  number  of  individuals  per  ICO  trap  nights. 

A  trap  night  eauals  one  trap  set  for  one  night.  Therefore,  100 
tram  nights  eauals  one  trap  set  for  100  nights,  or  ICO  traps  set 
for  one  night,  or  any  combination  in  between.  Trap  night  success 
was  substituted  for  number  of  individuals  per  species  to  standardize 
units  of  effort  between  sampling  dates  and  sites. 

Fig  Game 
Deer 

Doer  were  samnled  by  spotlighting  both  along  the  river  and 
sloughs  by  boat,  along  roads  by  car,  and  on  foot.  A  deer  drive 
was  conducted  with  the  help  of  students  from  Grays  Harbor  Com¬ 
munity  College.  Circular  pellet  group  transectrs  were  also  sur¬ 
veyed  during  this  project.  Interviews  with  hunters  v.-ere  conducted 
to  determine  hunter  success. 
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Bear 


Plack  bear  scent  stations  were  established  in  several  loca¬ 
tions  on  the  study  area  (Fig.  14).  Scent  stations  consisted  of  a 
circle  l.R  rr  in  diameter  cleared  of  all  vegetation  (Lindzey,  Thomp¬ 
son,  and  Hodges  1977).  Anise  and  Caromon's  Long  Distant  lure  were 
used  to  lure  bears  into  the  cleared  circle  where  tracks  would  be 
left  and  identification  would  be  possible. 
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Figure  14.  Lora  t :  on  of  bear  ami  furbearer  yppA  r  +  -  +  5ms  (o)  near 


.T«inot :  on  City,  Washington,  ourinr  I98C-81 . 


Aouatic  ana  Terrestrial  Furbearers 

Nine  scent  stations  were  built  throughout  the  study  area 
(Fig. 14).  These  stations  were  made  by  first  clearing  all  debris 
and  vegetation  from  an  area  1.8  m  in  diameter  (Lindsey,  Thompson , 
and  Hodees  1Q77).  They  suppest  siftinp  sand  and  soil 
throuph  a  ■£"  screen  to  produce  a  better  substrate  for  track 
identification.  This  procedure  was  not  used  because  most  soil 
found  in  the  study  area  was  either  sandy  or  moist  and  held  tracks 
well  without  the  addition  of  sifted  soil.  Second,  a  small  bap  of 
scent  was  suspended  from  a  limb  approximately  four  feet  above 
the  center  of  the  circle.  Two  types  of  scent  were  used;  first 
a  mixture  of  pround  sardines  and  vegetable  oil  (Jim  Tabor,  pens. 
communication1)  and  second,  Garmon's  Lonp  Distance  Lure  supplied 
by  the  Uni  ted  States  Fish  and  Wildlife  Service. 

Each  scent  station  was  checked  for  tracks  every  ether  ray 
as  weather  permitted.  Only  the  presence  or  absence  ol  tracks  was 

noted  a.s  it  was  not  possible  to  estimate  popul  tions  with  this 

techni  cue ,  Fammal  tracks  -at  each  station  were  identify  •;  +r 
species  vt'on  possible.  After  all  tracks  w*'  re  counted ,  tr.e  ■:  i  i 
within  pf.  station  was  naked  smooth. 

All  pc«nt  stations  were  placed  i  areas  w<1h  Ibrrr  o  a  y  r:,> 
in  rind;  prox  i  mi  ty  to  terrestrial  f  urboaven  habitat,  e  .  ■  •  ■< 
but  removed  from  public  view  and  in  an  area  wilt'  1  ‘  Ml(  -avereced 

^  Washi  epten  !)en+  .  oi  Game,  i-.phratn ,  Wa .  ohp?3. 


vegetative  cover.  If  scent  stations  were  placed  under  vegetative 

canooier,  -sin  dri  ppi np  from.  teis  cover  would  have  made  track 
identifications  impossible. 

Scat  samples  wore  collected  throughout  t' e  study.  Scats  were 
placed  in  plastic  bars  in  the  field,  transported  back  to  the  labor¬ 
atory  where  they  were  analysed.  First,  scat  samples  were  partially 
dissolved  usirr  "scat  solut  i  on"  ( Bard  and  Kenny,  19?4).  Scat 
solution  contained;  if  parts  95'’  ethyl  alcohol,  '}  parts  water, 
and  1  part  oarboxymethylcellulose  (0 ,kf<  solution).  One  part  scat 
and  seven  parts  solution  were  combined  and  vigorously  agitated. 

After  approximately  2 4  hours,  scats  were  placed  in 

preservative  (10s*  formalin  solutions),  and  the  presence  of  food 

items  were  recorded. 

By  law,  at  the  end  of  each  trapping  year,  trappers  in  the 
state  of  VJashinrton  are  reouired  to  submit  a  "trapper  report". 
Individual  trappers  stn  +  e  the  nur ber  of  fur bearers  trapped  by 
species,  and  the  county  in  which  they  v-e^c  trapped  for  the 
previous  year.  Such  information  war  useful  in  determining  general 
trends  and  the  importance  of  the  area  to  furbearers. 

T  rj  addition  to  the  "  traurprs.  pp  print"  ,  a  mu  rt  i  cnnaire  war 
rent,  to  trappers  residin'  in  frays  Harir1”  and  Facific  counties, 
."even  a  nest  i  ors  were  asked  about  t  <  1  070..K0  arm/  ]  1  tr.au;  inf 

seasons  ( Append  \  x  P ) .  A]  1  +.ra;;'-ovs  wc  rei'orteu  trcnr  1 ;  either 
dnrin.r  t  he  ■  resent  srasov',  or  during  past  seasons  wl  i  b  i  r;  *ho 
study  a^ea,  were  contacted. 
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Spotlight  sampling  was  conducted  both  for  deer  and  terres¬ 
trial  furbearers.  Spotlighting  for  aouatic  furbearers  has  been 
tried  without  success  (Wood,  pers.  communication*).  In  conjunction 
with  spotl ightinv  for  terrestrial  furbearers,  a  predator  call 
(rabbit  distress  call)  was  used  to  draw  the  animals  within  the 
ranee  of  the  spotlight. 

A  twelve  volt  car  battery  was  tied  to  a  pack  and  a  spotlight 
enuipped  with  a  red  lens  attached  to  the  battery.  Approxi  rnately 
30  minutes  after  dusk,  a  series  of  predator  calls  were  emitted. 
Then  once  every  five  minutes  for  20  minutes  the  area  around  the 
observer  was  scanned  with  the  light.  If  nothing  was  sighted, 
the  observer  moved  approximately  400  meters  and  started  again. 

Necrocsys  were  conducted  on  five  ree'es;  beaver,  muskrat, 
river  otter,  eastern  cottontail ,  and  Town: <  nu  ^  o ,  Individuals 
wore  either  trarred  or  f curd  dead  <-r.  the  study  area. 

Ground  surveys  (systematic  searches  for  sign  as  well  as 
visual  observation  of  animals)  were  conducted  on  all  major 
sloughs  and  streams.  During  all  times  on  the  study  area, 
incidental  observations  of  all  animals  were  recorded. 


Pea  vr v’  and  >'.u* 

f *  V'  ' : 1  <  ;  7;  •  •  n  p  ;  •*  y  r-  *f  {  r,  c* 


v.t  "*•  Ar**:  ’  c*d  n  +  *  ’  vr  cl  i  IT*  '<  t  -  '.*;ci 

hr. ’ley  ;  ‘  \ ■  n:  ■  unc  1 1  •  4  (; 


Washington  Dept.  r<  Garre,  Olympia,  via. 
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naste  made  of  ground  beaver  caster  glands  and  oil  from  the  oil  sac 
of  male  beavers)  were  set  on  slides  and  runs.  Trapping  was 
restricted  to  tides  below  3  r.  to  avoid  drowning  animals. 

Traps  were  checked  every  morning  at  dawn  to  reduce  the 
liklihood  that,  trapped  individuals  would  catch  cold  or  suffer 
from  hypothermia.  Unon  capturing  a  beaver  or  nutria,  general 
condition  of  the  animal  pelt  condition  and  size,  weight,  sex  were 
recorded . 

Self  piercing,  9/16"  ear  tags 

numbered  and  stamped  Washington  Department  of  Game  property, 
were  placed  in  one  ear  of  the  animal.  This  was  made  easier  by 
placing  the  animal  (beaver  and  nutria)  in  a  burlap  bag,  then 
placing  one  knee  on  each  side  of  the  animals  head.  A  small  hole 
was  cut  in  the  bag  so  that  an  ear  could  be  drawn  out  of  the  bag 
and  tagged.  This  method  has  proved  effective  and  efficient 
causing  little  trauma  to  the  animal  (Lund,  pens,  comnuri  cation* ), 

A  "capture  stick"  was  used  to  hold  raccoons  while  the  tag  was  put 
into  place. 

Sex  of  beaver  and  nutria  was  determined  by  the 

presence  or  absence  of  os  baculum  (Osborn  1955).  All  other  terres¬ 
trial  furbearers  were  sexed  by  observation  of  external  morphology. 

^  Washington  Dept,  of  Game,  Aberdeen,  Wa .  oPAPC. 
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RESULTS  AND  DISCUSSION 


Small  Mammals 

Population  estimates  were  maue  for  deer  mice  (Table  39)* 
Population  estimates  were  not  made  for  other  small  mammal  species 
because  of  small  sample  sizes  (Figures  15»l6,17).  Only  three  of 
the  11  study  sites  (3.  4,  and  6)  had  sufficient  data  to  estimate 
populations  for  all  four  seasons.  Four  sites  (7,  8,  K,  and  KC ) 
lacked  one  season's  estimate,  one  site  (l)  lacked  two  season's 
estimates,  three  sites  did  not  have  sufficient  data  for  any 
population  estimates  (Table  39).  There  were  no  deer  mice  cap¬ 
tured  on  site  9  during  this  study.  Analysis  of  variance  of  the 
copulation  estimates  for  deer  mice  was  conducted.  No  significant 
(P=0.05)  differences  were  found  amons  estimates  for  seasons  or 
areas . 

Vagrant  shrew  was  the  only  species  found  on  all  11  study  sites 
(Table  2).  Masked  shrew  occurred  second  most  frequently  (10  sites), 
followed  by  deer  mice  and  Trowbridge  shrew  (9  sites).  Six  species 
were  present  on  one  site  only.  They  werei  Oregon  vole,  measow 
jumping  mouse,  long-tailed  weasel,  northern  flying  squirrel, 

Douglas  squirrel  and  black  rat  (Table  40).  Habitats  present  on 
proposed  fill  sites  16,  17,  and  IP  is  marginal  for  these  species. 

Firht  rt  i  ■"fere*:  t  spec  5  or  wore  :  mne  or  *  t  o  •.  will  1  levari 
"an  her  of  sorrier  (  r.)  t  •  •  ]  up  four. r  .  '  '  ■  r  1  ,  ,  !  ,  ;  r:c  i  ^  ( 1  ah;  <• 

40),  Freak  down  h.v  rearm  i  ndioai e  11  d  i  ‘  'fer.-n4  :u  orj  v.«  >e  t  r*t  p*  <i 
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Table  39.  Population  estimates  of  deer  mice /ha,  determined  by  the 
Schnabel  method  with  mark-recapture  data,  during  four 
sampling  periods  on  11  study  sites  located  within  the 
Grays  Harbor  study  area  . 


Season 

1 

2 

'5 

4 

5B 

Site 

6 

s 

7 

P 

o 

M 

rcc 

Spring 

105 

X 

97 

210 

X 

133 

80 

35 

X 

- 

- 

Summer 

X 

X 

40 

110 

X 

66 

X 

X 

X 

2  30 

83 

Fall 

X 

X 

142. 

165 

X 

150 

100 

40 

X 

230 

525 

W inter 

50 

X 

141 

IP  8 

X 

320 

280 

400 

X 

123 

16? 

X  =  sample  size  was  too  small  for  population  estimate. 
-  -  insufficient  data  for  population  estimate. 
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Figure  16,  Numbers  of  voles  and  mice  captured  on  all  study  sites  by  season. 


Table  40.  Snail.  m»rnr^l  species  list  for  11  study  sites  in  Grays  Harbor  area. 


in  spring;  11  trapped  in  summer;  six  trapped  in  fall  and  seven 
trapped  in  winter.  This  information  corresponds  to  203  indivi¬ 
duals  captured  during  the  spring  sample  period,  153  captures 
during  summer,  147  captures  during  fall  and  160  captures  during 
winter. 

Most  of  this  area  supports  a  high  diversity  of  small  mammals 
relative  to  isolated  freshwater  marshes  (Table  41 )  (Feldhamer 
1977).  Of  the  20  species  of  small  mammals  that  occur  in  this  area 
according  to  Ingles  (1965),  16  are  found  on  these  study  sites. 

The  black  rat  is  not  supposed  to  occur  here.  The  diversity  of 
habitat  types  required  by  these  animals  is  further  evidence  of  the 
complex  structure  of  cover  types  present  on  these  proposed  fill 
areas . 

Because  small  mammals  are  important  components  of  the  diets 
of  mammalian  and  avian  predators,  this  diversity  probably  accounts 
for  (at  least  in  part)  the  presence  of  fox,  coyote,  bobcat,  and 
other  predators  on  these  study  sites.  Small  mammals  are  an 
important  part  of  the  diet  of  coyote,  fox,  bobcat,  red- tailed 
hawk  and  many  other  predatory  animals  (Caras  1967.  Fairley  1965, 
Cowan  and  Guiguet  1978,  Gabriel ^on  and  Jewett  1970). 

Small  mammals  also  play  a  role  in  nutrient  recycling  and  soil 
stabilization.  In  wetlands,  small  mammal  below  ground  activity 
will  be  limited  to  those  areas  above  the  water  table  or  in 
vegetation . 
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Table  4l.  Diversity  values  of  small  mammal  communities.  Grays  Hartor, 
'Washington. 


Season 


S  p  r i ng 

15.8 

p  .9 

10.1 

S  urmer 

8.6 

2.4 

13.9 

Fall 

9.3 

5.7 

17.0 

'Winter 

17.1 

3.6 

22.0 

Average 

12.7 

5-2 

15.8 

Study  Sites 


22.5 

10.3 

31.1 

15.8 

14.8 

7.4 

14.8 

2.0 

12.4 

6.1 

8.3 

7.1 

19.4 

4.6 

11.1 

18.3 

17-3 

7.1 

16.3 

10.8 

7.3 

2.2 

0 

5-1 

2.4 

3.5 

11.0 

16.5 

7.0 

2.2 

34.0 

20.2 

12.2 

3.0 

13.0 

11.4 

7.7 

2.7 

14.5 

13.3 
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Aquatic  and  Terrestrial  Furbearers 

Deer  tracks  were  observed  on  seven  scent  stations  (Table  42  ). 
Two  stations  (Weyerhaeuser  log  yard  and  Redi-Mix  cement  plant) 
showed  no  sign  of  deer  use,  probably  due  to  the  industrial  use 
of  these  areas.  A  youth  detention  center  was  constructed  on  the 
site  of  the  Redi-Mix  scent  station  shortly  after  the  station  was 
developed.  This  station  was  not  used  after  August  1980.  Deer 
were  the  most  abundant  big  game  species  on  the  study  area.  Their 
presence  were  recorded  almost  daily  on  most  scent  stations. 

Rain,  vandals,  trailbikes,  and  free  roaming  domestic  dogs, 
greatly  reduced  the  effectiveness  of  scent  stations.  Station  1 
was  abandoned  after  being  repeatedly  destroyed  by  vandals. 

Domestic  dogs  used  station  1,  Junction  City,  and  Redi-Mix 
repeatedly,  masking  other  tracks.  Rain  also  reduced  the  effective¬ 
ness  of  scent  stations  by  making  prints  unidentifiable.  In  addi¬ 
tion  to  the  above  problems,  the  high  cost  to  maintain  scent  sta¬ 
tions  made  their  operation,  over  a  prolonged  period,  infeasible. 

Scats  of  terrestrial  furbearers  were  collected  and  broken 
down  into  identifiable  components  (Table  43).  Standing  water 
and  heavy  rain  limited  the  time  scats  were  available  for  collection. 
Aquatic  furbearer  scats  were  not  collected,  although  many  beaver, 
muskrat,  nutria  and  to  a  lesser  degree,  river  otter  scats  were 
observed.  Limited  time  and  resources  did  not  a] low  an  extensive 
food  habit  study  on  terrestrial  or  aquatic  furbearers. 
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Slouph.  See  Fipure 


Table  43.  Items  found  in  seats  of  bobcats  and  dogs  (domestic,  fox, 
coyote)  collected  on  the  Junction  City  study  area  during 
summer  and  fall,  19#0,  Grays  Harbor  County,  Washington. 


Bones 

Bobcat 

Canids 

Mammal 

X 

X 

Bird 

X 

Hair 

X 

X 

Grass 

X 

X 

Fir  and  spruce  needles 

X 

X 

pebbles 

X 

X 

Miscellaneous 

Twist  tie1 

*  Metal  wire  covered  with  rarer. 
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Necropsies  performed  on  a  beaver,  muskrat,  river  otter  and 
Townsend's  vole  indicated  each  animal  was  healthy  before  death. 

A  necropsy  on  an  eastern  cotton-tail  rabbit  indicated  it  died 
from  a  lung  worm  infestation.  In  addition,  it  suffered  from 
pneumonia  and  several  lesions  located  on  the  internal  surface  of 
the  abdominal  walls.  A  lung  worm  sample  was  sent  to  a  parasitol¬ 
ogist  for  identification,*  however,  no  answer  has  yet  been  received. 

A  heavy  parasite  infestation  could  be  an  indication  eastern 
cotton-tails  have  too  high  a  population;  while  beaver,  muskrats, 
river  otter,  and  Townsend's  vole  have  not  reached  a  high  in 
their  population  cycles. 

Spotlighting  for  aquatic  and  terrestrial  furbearers  proved 
to  be  of  little  use.  One  muskrat,  one  beaver,  and  no  terrestrial 
furbearers  were  seen  during  41  hours  of  spotlight  surveying. 

Shining  over  muskrat  and  beaver  habitat  caused  beavers  to  dive. 
Limited  visibility  was  believed  to  be  the  major  factor  causing 
low  success  for  terrestrial  furbearers.  Coyotes  and  foxes  were 
heard  during  the  spotlight  surveys  but  none  were  seen. 

Terrestrial  furbearers,  primarily  fox,  raccoons,  and  coyote, 
frequently  utilized  the  study  site  foraging  for  food.  Many 
observations  of  fox  and  raccoon  sign  were  made  along  railroads, 
roads,  sloughs,  and  trails;  coyote  tracks  were  seen  less  fre¬ 
quently.  The  amount  of  sign  observed  suggests  a  moderate  popu¬ 
lation  of  both  coyotes  and  raccoons,  and  a  high  population  of  fox. 
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Only  3  fox  were  trapped  during  the  I98O-8I  season  in  Grays  Harbor 
County;  one  was  taken  from  this  area. 

During  a  (USFWS)  waterfowl  census  flight,  all  major  marshes 
were  located.  Later,  ground  surveys  were  conducted  to  determine 
level  of  mammal  activity.  Table  44  presents  beaver  structures 
found  during  surveys  conducted  in  the  area.  Due  to  the  dense 
vegetation,  many  lodges,  dams,  and  dens  i&ay.  not  have  been  found 
during  ground  surveys.  It  is  common  practice  to  use  the  number 
of  active  lodges  multiplyed  by  the  theoretical  number  of  beaver 
per  lodge  (usually  5«1)  to  obtain  a  population  estimate.  However, 
Mike  Thornley1,  (pers.  comm,),  has  found  this  technique  invalid 
for  estimating  western  Washington  beaver  populations.  Primarily 
because  most  western  Washington  beaver  prefer  bank  dens  to  lodges. 
Dens  are  difficult  to  locate  and  therefore  difficult  to  count 
accurately. 

Track  surveys  were  conducted  on  three  major  sloughs  around 
Junction  City,  Wa,  (Table  45).  Data  indicate  that  smaller  sloughs 
such  as  site  4  and  No  Name,  were  used  more  extensively  than  the 
larger  ones  such  as  5  (Elliott)  (Table  45).  Small  sloughs  are 
utilized  by  furbearers  as  feeding  areas  (river  otter,  raccoon,  coy¬ 
ote,  etc.)  and  travel  lanes  (river  otter,  beaver,  and  muskrat). 

They  also  supply  water  to  the  freshwater  marshes  which  supported 
pooulations  of  beaver,  muskrat,  and  nutria. 

1  Mike  Thornley,  Washington  Dept,  of  Game,  Olympia,  WA. 
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Table  44,  Number 

of  beaver  dams,  dens,  and  lodge 

s  found  on 

f  our 

marsh  systems  located  on  the  Junction  City 

study  area 

f 

Grays  Harbor 

County,  Washington. 

Marsh  locations 

by  site 

Sites 

Aberdeen  nl  cu 

9  A ,  Sr! 

Junction 

92  Sloughs^ 

Lodges 

Active 

2  2  4 

2 

1 

Non-active 

3 

Dens 

Acti ve 

1  ?. 

1 

c 

Non-acti ve 

4 

6 

Dams 

Mai  or 

2  12 

2 

1 

Mi  nor 

8  5  9 

5 

u 

1  East  of  logging  road  running  north/south  through  study  site  9. 

2 

West  of  logging  road  running  north/sough  through  study  site  9. 

•3 

All  sloughs  located  in  proposed  dredge  spoils  disposal  site  17. 
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Table  45. Number  of  tracks  of  each  species  observed  during  track 

surveys  conducted  on  3  sloughs  in  the  Junction  City  study  area, 

Grays  Harbor  County,  Washington. 


Species 


Slough 

No  Name  Elliott  Site  4 


Deer 

Beaver 

Muskrat 

River  otter 

Raccoon 

Onossum 

Coyote 
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Beaver  and  nutria  were  live  trapped  between  October  29,  1980 
and  December  4,  1980  (Table  46).  Success  was  relatively  high  for 
the  first  two  weeks,  then  declined  drastically.  The  decline  was 
attributed  to  the  start  of  the  general  trapping  season  on  November 
22,  I98O.  No  beaver  or  nutria  were  captured  after  this  date. 

The  large  size  of  a  Bailey  live  trap  (1  X  1.3  m)  was  a  great 
disadvantage  when  competing  with  leg  hold  and  "conibear"  (killer) 
type  traps.  Trappers  can  trap  in  more  productive  areas  by  using 
leghold  traps,  (eg.  dams,  dens,  lodges,  deep  wat'-  )  then  we  could 
with  Bailey  traps.  Bailey  traps  require  15-25  cm  of  water 
restraining  their  use  to  wide  points  in  travel  lanes.  Much  of  the 
area  trapped  was  influenced  by  tidal  action. 

No  muskrats  were  live  trapped  during  this  project  because 
tags  for  muskrats  did  not  arrive  in  time.  However,  one  female 
was  captured  in  a  Bailey  beaver  trap.  She  apparently  attempted 
to  escape,  became  entangled,  and  drowned.  The  presence  of  feeding 
beds,  tracks,  and  other  sign  indicate  that  site  1?  is  extremely 
important  to  muskrat. 

Two  adult,  male  raccoons  were  marked  and  released  on  No  Name 
slough  November  4th  and  6th,  1980  (Table  44  ).  No  tagged  beaver, 
nutria,  or  raccoons  were  trapped  during  the  general  trapping 
season. 
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Table  46.  Site  and  times 

live  trapped,  marked,  or 
spoils  disposal  site  1?, 
County,  Washington. 

beaver,  nutria,  and  raccoon  were 

released  on  the  proposed  dredge 
Junction  City,  Grays  Harbor 

Date 

Study 

Site 

Tag  Number 

Species 

Age 

10/30 

9 

692 

Beaver 

Adult 

10/31 

5 

Muskrat 

Adult 

11/4 

9 

697 

Nutria 

Adul  t 

11/4 

696 

Raccoon 

a 

Adult 

11/5 

9 

694 

Nutria 

Adult 

11/6 

693 

Raccoon 

a 

Adult 

11/19 

5 

700 

Beaver 

Juvenile 

Transplanted  to  fill  site  18  released  at  No  Name  slough. 
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Eighty-three  questionnaires  were  mailed  to  resident  trappers 
of  Pacific  and  Grays  Harbor  counties  (Table  47,  Appendix  B). 

Four  of  seven  trappers  active  during  the  1960-81  season  trapped  on 
the  study  area.  Table  49  shows  the  number  and  species  trapped  in 
the  study  area  during  the  1980-81  general  trapping  season. 

County  trapping  information  was  obtained  for  1980-61.  Approxi¬ 
mately  41.4  ac.  of  proposed  dredge  spoils  disposal  site  1?  are 
fresh  water  marsh.  These  marshes  supplied  1.9%  of  the  beaver, 

3.8%  of  the  muskrat,  1%  of  the  river  otter,  and  50%  of  the  nutria 
trapped  in  Grays  Harbor  county  during  the  1980-81  season.  Grays 
Harbor  county  has  led  the  state  in  total  beaver  trapped  per 
county  11  of  17  years  it  has  been  legal  to  trap  beaver. 

Limited  access  to  the  fresh  water  marsh  systems  reduce  the 
number  of  trappers  using  the  area.  The  network  of  sloughs  which 
lead  to  the  Chehalis  River  provide  pathways  for  dispersal  of 
aquatic  furbearers  into  other  regions  of  the  river  system.  Use, 
by  trappers,  increases  farther  to  the  east  where  road  systems 
increase  the  accessability  to  furbearer  habitat.  The  high  fur- 
bearer  numbers  found  on  the  proposed  fill  site  directly  effects 
the  trapping  success  of  these  locations.  Both  aquatic  and  ter¬ 
restrial  furbearers  produce  offspring  which  immigrate  into  areas 
with  less  competition,  re-establishing  populations  in  heavily 
trapped  areas.  The  reduction  of  highly  productive  furbearer  areas, 
such  as  this,  would  decrease  furbearer  populations  in  adjacent 
areas. 
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Table  47.  Results  of  trarner  nuestionnai res  mailed  to  83 

licensed  trappers  in  Grays  Harbor  and  Pacific  Counties, 
Washington  in  spring,  1981. 


Numerical 

Percentage 

Total  sent 

83 

Total  returned 

4? 

57 

Non-trappers  (1980-81) 

40 

85 

Active  trappers  (1980-81) 

7 

15 

Active  trappers  (1980-81) 

within  Junction  City  study  area 

4 
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Table  48.  Value  of  and  species  of  furbearers  trapped  by  four 
trappers  on  Junction  City  study  area,  Grays  Harbor  County, 
Washington  in  1980-81  season. 


Total3 

Value 

Number  trapped 
(1980-81) 

County  Total 
(1980-81) 

Percent 
of  total 

Beaver 

607.89 

23 

1.199 

1.9 

Muskrat 

269.78 

47 

1,237 

3.8 

Nutria 

267.33 

21 

42 

50.0 

Fox 

61.45 

1 

3 

33-3 

River  otter 

36.52 

1 

113 

1.0 

Bobcat 

73-68 

1 

68 

1.5 

TOTAL 

1316.65 

3  Estimated 

value  ( in 

dollars)  of  furs 

on  market  during 

1980-81. 
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Both  fur  trappers  who  trap  in  the  study  area  and  those  who 
do  not,  agree  this  area  supports  high  numbers  of  furbearers.  The 
fact  that  Grays  Harbor  county  is  a  leader  in  total  number  of 
beaver  trapped  yearly  indicates  the  suitability  of  the  county's 
habitat  for  beaver  production.  Aquatic  furbearer  productivity 
is  felt  to  be  greater  within  the  study  area  than  comparable  habi¬ 
tat  found  in  other  parts  of  the  county.  With  the  added  benefit 
of  easy  dispersal  into  new  areas,  the  marsh  and  shrub  swamp 
systems  on  these  sites  appear  to  be  extremely  productive  habitat 
and  should  be  maintained. 
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Table  49.  Results 

or  no nr  prone 

We sb ins ten. 

of  spotlight  surveys 
sod  disposal  sites  16, 

for  black-tailed 

17,  18,  Grays  H 

doer  or 

arbe  r , 

Date 

3. 

tv  ode 

Location 

Number 

of 

deer  seen 

D i stance 
traveled 
(km) 

Wp0 

Car 

JO 

? 

6/4/n0 

Car 

JC 

0 

7.4 

7 /?A/R0 

Beat 

C+KS 

1 

3.2 

1/7/Pl 

Boat 

C+MS 

0 

3.2 

1/P/P1 

Boat 

C+FS 

0 

3.? 

2/3/e 1 

Foot 

JC 

3 

3.2 

4/13/Bi 

Car 

OH 

0 

6.4 

4/1  4/P] 

Car 

CM 

0 

6.4 

4/17/Pl 

Car 

OH 

0 

6 . 4 

4/?  l/cl 

Car 

OH 

c 

6.4 

3 

r.C\c'\c  o.f'  trnv'fff  1 1  r  •'  (iuri  r.r  r,;rv^"".' . 

^  ,)C  -  Junct  *  f.r  Ci  •<  v  r-i  ii*;  C+rS  -  Chebol  is  r  i  v<  r  !>  >•  C v.  = . >•* k 

Clough;  OH  -  Cl  b  v> 5  rhway  telwoer  Aberdeen  arc  !  r  r  *  •  snr.o  •■v  (i 
f» c ? ? t v*  o *  Contr'i!  J-  ■  ?  r*v  # 
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Chehalis  indicate  that  at  least  one  sow  and  cub  were  observed 

swimming  the  river  and  entering  the  study  area.  One  bear 

has  been  shot  in  this  area  during  each  of  the  two  previous  years. 

The  intensity  of  activity  observed  indicate  that  the  bears 
spent  several  days  (eg.  14-28  days)  in  this  area  feeding  on  cat¬ 
tail  roots,  elder  berries,  and  huckleberries.  These  particular 
plant  species  are  utilized  extensively  by  bears  and,  are  abundant 
on  the  proposed  fill  sites. 
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PART  VI 

CONCLUSIONS  AND  RECOMMENDATIONS 
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CONCLUSIONS  AND  RECOMMENDATIONS 


-  Junction  City 

Proposed  dredged  material  disposal  sites  16,  1?,  and  18  show 
a  high  diversity  of  vertebrate  species.  Waterfowl  and  marsh 
birds  utilize  this  area  for  breeding,  while  waterfowl  also  winter 
on  these  wetlands. 

Furbearers  are  found  in  all  habitats  within  those  proposed 

disposal  areas.  While  marshes  within  the  disposal  sites  support 

high  populations  of  muskrat  (425  muskrat/km  )  and  beaver  (66  beaver/ 
2 

km  ) .  Although  population  estimates  on  other  furbearers  were  not 
possible,  otter  were  common  and  fox,  bobcat  and  bear  all  utilized 
these  sites.  Songbirds  and  small  mammals  were  also  found  in 
abundance.  These  animals  act  as  a  food  base  for  many  of  the  preda¬ 
tory  mammals  as  well  as  the  birds  of  prey  observed  in  this  area. 

At  least  90  species  of  birds,  22  species  directly  associated 
with  wetlands,  were  found  on  proposed  disposal  sites  16,  17  and  18. 
These  sites  support  23  songbirds  per  ha  (9.3  per  acre)  during 
breeding  season,  and  20  songbirds  per  ha  (8.1  per  acre)  on  a  year 
round  basis.  Four  species  of  waterfowl  nest  in  marshes  and  sloughs 
on  these  sites.  Marsh  on  these  sites  had  800  waterfowl  days  per, 
month  of  use  during  winter.  Four  species  of  herons  nest  or  hunt 
within  these  disposal  sites.  Nine  species  of  raptors  were  seen  on 
two  square  kms  (0.8  square  miles).  Disposal  sites  16,  17  and  18 
are  classified  as  wetlands  and  critical  to  wildlife  (ACOE  1975). 


♦ 

Hunting  for  pigeons,  ducks,  grouse,  bear,  and  deer  occurs 
on  these  sites.  Many  of  these  hunters  are  teenagers  with  no 
transportation  to  travel  to  more  remote  areas.  Trapping  is 
probably  the  most  widespread  consumptive  activity  on  these  sites. 

Because  of  the  difficulty  of  appraising  the  value  of  wetlands 
(Smith  1978)  and  of  placing  economic  values  on  aesthatics,  noncon¬ 
sumptive  use,  and  limited  consumptive  use,  it  would  not  be  easy 
to  place  a  dollar  value  on  these  lands.  However,  the  importance 
of  our  coastal  and  inland  wetlands  has  been  recognized  on  the 
national  level.  Executive  Order  11990  issued  by  President  Carter 
on  24  May  1977  called  for  the  preservation  of  wetlands  on  all 
federal  lands  when  any  alternative  for  development  was  present. 
Additionally,  the  president  stated,  "The  nations  coastal  and 
inland  wetlands  are  vital  natural  resources  of  critical  importance 
to  the  people  of  this  country."  Wetlands  supply  natural  diversity, 
flood  control,  and  bank  stabilization,  at  no  cost  to  the  public. 

The  wetlands  in  these  sites  probably  fulfill  these  functions. 
In  addition  because  of  the  degree  of  interspersion  and  size  of 
cover  types,  their  ecological  value  is  high.  Small  marshes  with 
high  interspersion  have  been  shown  to  have  high  value  (Gueinrki 
1978). 


Therefore,  due  to  man’s  general  inability  to  predict  the 
consequences  of  environment  changes,  and  to  look  at  tie  parts 
and  not  the  whole  (Bella  1974),  we  recommend  the  Junction  City 


sites  not  be  used  for  disposal  of  dredge  materials.  Realizing 
that  this  may  not  be  possible,  we  have  identified  those  areas, 
the  loss  of  which  would  have  the  least  impact  on  this  wetland/ 
upland  system  (Figure  IP).  Filling  should  be  conducted  between 
September  and  November  when  breeding  of  birds  and  mammals  is 
completed.  If  filling  does  occur,  mitigation  and/or  compensation 
would  be  required.  Several  possible  mitigation  sites  have  been 
identified  (Figure  19). 

Mitigation  Sites,  Location  by  Township  (T),  Range  (R)  and  Section 

A.  T.17  N.-R.8W,  Section  13*  approximately  132  ha 
agricultural  land. 

B.  T.17  N.-R.8  W.  Section  I4i  approximately  12.5  ha 
agricultural  land. 

C.  T.17  N.-R.8  W.  Section  23»  approximately  50  ha 
gravel  operation. 

D.  T.18  N.-R.ll  W.  Sections  15»  21,  22i  approximately 
120  ha  diked  pasture. 

E.  T.16  N.-R.ll  W.  Sections  19.  20,  29.  30*  Approximately 
130  ha  diked  pasture,  saltmarsh,  wooded  swamp. 

Fnoh  of  these  areas  has  advantages  and  disadvan¬ 
tages.  Areas  A,  B,  and  C  would  offer  compensation  by  replacement 
of  wetlands  within  the  same  systems  as  they  would  be  removed. 

Area  C,  a  gravel  pit,  would  be  advantageous,  in  that  after  gravel 
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lr.  Areas  (hatched)  near  Junction  City,  Washington  where 
disposal  of  dredge  material  would  have  the  least  significant 
impact  on  wildlife  resources. 


'I 


extraction  is  completed,  the  hole  could  be  used  for  dredged 
material  disposal.  This  in  turn  would  build  up  the  area  to  an 
elevation  where  it  could  again  support  wetland  plants  and  animals. 
Using  areas  A  and  B  for  mitigation  would  remove  land  from  agri¬ 
cultural  production. 

Area  D  would  provide  a  large  wildlife  area  adjacent  to  existing 

Department  of  Game  holdings  at  the  mouth  of  the  Humptulips  River. 

In  addition,  breaching  the  dikes  would  allow  marsh  plants  to 
reestablish.  However,  this  area  is  not  in  the  same  drainage  as 
the  designated  fill  sites. 

Acquisition  of  mitigation  site  E  would  protect  part  of  the 
Elk  River  marsh  system  from  development.  Disadvantages  arei 
this  area  is  not  in  the  Chehalis  River  system,  nor  is  it  near  any 
large  Department  of  Game  holdings. 

Acquisition  and  habitat  restoration  on  areas  A,  B,  or  C 
would  result  in  replacement  in  kind.  Whereas  areas  D  and  E 
would  result  in  replacement  in  lieu.  Primary  habitat  on  these 
latter  two  areas  is  salt  marsh. 

Cosmopolis  Reach 

The  Chehalis  River  and  sloughs  proximal  to  the  Cosmopolis 
Reach  support  at  least  46  species  of  waterbirds.  Waterfowl  use 
peaked  during  winter.  River  marshes  and  upper  sloughs  were  pre¬ 
ferred  areas.  Western  grebes  were  abundant  during  winter  and 
spring,  with  numbers  peaking  during  high  tides.  Bald  eagles  and 
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waterfowl  will  not  be  directly  impacted  by  dredging.  Most  use 
is  more  than  five  kms  upstream  from  proposed  dredging.  Fish¬ 
eating  waterbirds,  mergansers  and  gulls  commonly  used  the 
Cosmopolis  Reach.  Numbers  were  lowest  during  summer  and  fall. 

Recommendations 

1.  Dredge  during  ebb  tides  to  minimize  the  amount  of  time 

pollutants  and  particulates  are  in  the  river. 

2.  Dredge  from  September  to  November  when  bird  numbers  are 

lowest.  Turbidity  from  dredging  may  adversely  affect 
birds  by  reducing  their  ability  to  find  food. 

Salt  Marsh  Establishment 

Fifty-four  species  of  birds  were  observed  using  tideflats 
or  salt  marshes  along  the  south  shore,  inner  harbor.  Waterfowl 
use  peaked  during  fall  migration.  Most  shorebird  use  was  during 
spring  migration.  Bird  numbers  were  dramatically  higher  west  of 
the  salt  marsh  establishment  site  than  on  the  site.  Aerial  cen¬ 
suses  also  indicated  that  winter  shorebird  and  waterfowl  use  was  less 
than  in  other  areas.  Food  habits  studies  showed  that  seeds  of  salt  marsh 
plants  are  highly  valuable  to  dabbling  ducks  and  sandpipers. 

Observations  of  feeding  waterfowl  showed  that  salt  marshes  at 
lower  elevations  are  more  valuable  to  waterfowl  than  similar 
marshes  at  higher  elevations.  Bald  eagles  were  observed  11  times 
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between  Newskah  Creek  and  Stafford  Creek.  Six  of  the  bald 
eagles  were  perched  in  a  snag  at  site  M. 

Negative  impacts  on  birds  of  covering  8-20  ha  of  tideflat 
with  dredged  material  will  be  low  considering  the  low  numbers 
observed  using  the  salt  marsh  establishment  site.  Similarly, 
positive  impacts  on  birds  will  probably  be  low.  Salt  marshes 
are  important  habitat.  Since  there  is  less  salt  marsh  than  tide 
flat  on  Grays  Harbor,  overall  value  of  the  estuary  to  birds 
should  increase. 

Recommendations 

1.  If  possible,  construct  shore  edge  of  salt  marsh  at  lowest 

elevation  at  which  Carex  lyngbvei  and  Triglochin  maritimum 
can  tolerate  (about  2.1  above  MLLW ) .  This  would  maximize 
its  value  to  dabbling  ducks. 

2.  Leave  the  bald  eagle  snag,  at  east  edge  of  site,  undisturbed 

3.  Construct  salt  marsh  between  mid-May  and  mid-August  when 

bird  use  is  lowest. 

Pood  Habits 
Waterfowl 

Wintering  pintails  and  mallards  in  Grays  Harbor  depended 
heavily  on  intertidal  invertebrates.  Amphipods  comprised  62.9% 
of  the  food  items  taken  by  pintails.  Corophium  (58.9%)  and 
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Eogammarus  confervicolus  (3*3$)  were  important.  Seeds  of  salt 
marsh  plants,  mostly  Triglochin  maritimum  and  Carex  lyngbyei , 
comprised  33.7%  of  food  items  taken.  Amphipods  comprised  92.6% 
of  the  food  items  found  in  three  mallards.  E.  confervicolus 
(87.6%)  and  Corophium  spp.  (5*0$)  were  important.  Seeds  (5-8%) 
supplemented  amphipods  as  food  items.  American  wigeon  fed 
primarily  on  eelgrass  (Zostera  spp.).  Available  literature 
(Martin,  Zin,  Nelson  1951.  Yocum  and  Keller  1961,  and  Guiguet 
1978)  indicate  the  plants  are  most  important  food  items  of  water 
fowl.  Connelly  and  Chessmore  (1980)  indicate  invertebrates  are 
more  important  and  that  this  fact  is  evident  when  using  esophagi 
rather  than  gizzards  as  a  source  of  material  for  analysis. 

Shorebirds 

Dunlin  in  Grays  Harbor  fed  mostly  on  Corophium  spp., 
tanaids,  Eogammarus  confervicolus .  insect  larvae,  and  polychaete 
Corophium  spp.  occurred  in  50%  of  all  esophagi  with  contents. 
Western  sandpipers  consumed  mostly  oligochaetes ,  seeds  of  salt 
marsh  plants  and  amphipods.  Three  sanderling  contained  mostly 
oligochaetes . 

Recommendations 

1.  Further  food  habits  research,  on  waterfowl  feeding  in  this 
estuary,  needs  to  be  done  to  clarify  the  importance 
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of  invertebrates  as  food  items  of  waterfowl.  Collection  of 
specimens  at  intermediate  tide  levels,  well  away  from  salt 
marshes,  would  increase  our  knowledge  of  the  importance  of 
intertidal  invertebrates  to  waterfowl. 
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Apnondix  a.  Cover  type  descriptions  from  Nelson,  Kal  inow.sk  i  ,  and 
J.vnam  19  bO. 


b2  Broadleaf  Forest.  As  the  name  Implies,  this  designation 
is  assigned  to  areas  where  Broadleaf  deciduous  species  comprise  80 
percent  or  more  of  the  canopy.  Regenerating  conifers  in  the  sub- 
canopy  are  typical  of  the  broadleaf  forest.  A  diverse  eround 
cover  mav  he  present.  Broadleaf  species  typically  occupy  wetter 
sites  than  do  conifers.  Character) st  5  c  species  of  this  vegetative 
tyre  include  red  al her  ( A3  nus  rubra ) ,  willcw  ( S a 1 i x  spp.)  and  bif 
loaf  maple  (Acer  macrophvllum ) .  These  are  important  areas  for 
wi  ldl  i  f'e  . 


Mature  Broadleaf.  This  designation  covers  a  forest 
are  class  creator  thar  h <  feet  in  height  with  a  well-developed 
subcanopy  and  rround  cover  present. 

8l  Anuat.ic  hand  -  Forested.  Areas  included  in  this  desir- 
natior  have  surface  or  stand  ins  water  dor 1  nr  some  portion  of  1  he 
year  and  are  at  least  partially  forested .  Inhabitants  of  swamps 
include  ri leafed  woodpeckers,  wood  ducks,  ruffed  arouse ,  bald 
carles,  Mack  bear  (Euarct  os  ameri  earns )  .  and  bl  nck-ta  i  led  deer 
(  C  d  o  o  o  1  1  e  u  s  hemi  orms  columbi  anus  )  .  Forested  aouatic  l'-rui:  :>  re 
rererai  ly  divided  a  ccordi  nr  to  salinity  into  either  i  Mot-tidal 
brackish  swamp  or  freshwater  swamp.  Only  freshwater  swamp  is 
present  i n  the  Chehalis  River  study  area. 
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612  Freshwater  Swamp.  Freshwater  swamps  occur  in  valley 
bottoms,  along  river  drainages,  and  in  other  low-lyinr  coastal 
areas.  They  usually  have  some  open  water,  at  least  seasonally, 
relatively  dense  vegetation,  and  level  terrain.  There  are  two 
major  types;  tree  dominated  and  shrub  dominated.  Tree  dominated 
swamps  include  coniferous,  broadleaf,  and  mixed  forest.  The 
rresence  of  woody  vegetation  in  swamps  is  a  primary  factor 
wh i ch  helps  differentiate  them  from  a  marsh. 

Swamps  in  which  trees,  marsh,  and  open  water  areas  are  inter¬ 
spersed  provide  habitat  for  a  diverse  group  of  wetland  birds, 
mammals,  and  amphibians,  as  well  as  terrestrial  species.  Charac¬ 
teristic  species  include  wood  ducks,  hooded  mergansers,  great 
blue  herons,  pileated  woodpeckers,  tree  swallows,  chickadees, 
common  flickers,  and  downy  woodpeckers.  Hawks  and  owls,  coyotes 
(  Cani  s  latrans )  ,  bobcat  ( Lynx  rufus ) ,  ^nd  river  otter  ( T.ut.ra 
canadensis)  arc  examples  of  predatory  birds  and  mammals  which  may 
be  present.  The  occurrence  of  larger  carnivores  is  especially 
dependent  on  the  size  of  the  swamp  anu  the  presence  of  suitable 
adjacent  habitats. 

61 21  Shrub  Swamp.  Shrub  dominated  arras  which  usually  have 
some  cron  water  at  least  seasonally  are  included  in  t'»l  s  Cos  i ;  nu- 
ti  an,  Hard  hack  (Spiraea  douglasri  i  )  ,  wi  11  min  (  Sali  y  spp.  )  '-ru 
runha rr  i  a s  ( Pyrns  fu.se a  )  are  common  shrubs,  birds  com"  or  1  y  f t  ur.d 
i  o  r>vrub  swamp  habitats  are  listed  in  Table  7. 
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61244  Mature .  This  designation  includes  an  ape  class  with 
trees  greater  than  4  R  feet,  in  height.  Subcanopy  ana  pround  cover 
are  wel 1-devel cped .  Sere  oid  prcwth  (trees  over  IRQ  years  ole) 
may  be  present. 

62  Aquatic  Land  -  Vegetated  Nonforested.  This  designation 
includes  wetlands  which  are  nonforested  but,  may  be  densely  vege¬ 
tated  (e.p.,  marshes,  bops,  meadows,  and  intertidal  areas).  The 
Ohehalis  River  study  is  located  upstream  from  the  estuary,  where 
veeetated  nonforested  aouatic  lands  are  composed  entirely  of  fresh¬ 
water  marshes.  Like  marine  plant  communities,  freshwater  marshes 
are  naturally  fertile  systems.  They  arc  used  by  a  larpe  number  of 
wildlife  species  including  beaver  (Castor  canadensis),  muskrat 
( Ondatra  zibethi  ca)  ,  river  otter  (Lutra  canaderisi  s )  .  coyote  ( Cani  s 
latrans ) ,  raptors ,  waterfowl,  sonrbirds,  preat  blue  borons,  fish, 
benthic  invertebrates,  and  amphibians.  Some  cl  these  species 
live  almost  exclusively  in  marshes,  while  others  are  dependent 
on  marshes  to  varyinp  decrees. 

One  of  +he  most  valuable  functions  of  marshes  is  their 
ability  to  moderate  extreme  hiphs  and  lows  in  stream flow. 
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626  Freshwater  H'arsh.  Low  areas  or  depressions  which  are 
not  under  marine  influence  and  contain  standi  nr  water  for  all  cr 
part  of  the  year  are  designated  freshwater  marsh.  Herbaceous 
vegetation  is  dominant.  Common  types  include  sedres  ( Carex  sp. ) , 
masses,  rushes  ( J  uncus  spp.),  cattails  (  Typha  .1  ati  fol  i  a  )  ,  reed 
canary  mass  ( Phalari  s  arnnd  i  n.acea ) ,  bulrushes  ( Sci  rpus  spp.), 
skunk  cabbage  (Lvsichi turn  americanum )  .  and  purple  cinauefoil 
( Potenti 11a  nalustri s ) .  Pirds  which  may  be  found  in  freshwater 
marshes  are  listed  in  Table  7. 
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Trapper  Survey  and  map''  used  durir.p  Grays  Harbor 


"  :  >  ■ -y-'ment  to  MavU'at.im  Knvi  rnnmental  Studies,  19R0-PI 

Please  Return  To:  Stephan  Kalinowski 
Department  of  Game 
905  £.  Heron 

Aberdeen,  Washington  98520 

1.  Have  you  trapped  on  the  Chehalis  River  or  its  sloughs  between  Aberdeen  and  Montesano 
during  1979-80  or  1980-81  seasons. 

1979-80  1980-81 

yes  no  yes  no  (circle  your  answer) 

2.  how  many  days  did  you  have  traps  set  in  each  of  the  four  zones  shown  on  the  attached 
map.  Put  a  check  (/)  under  the  #  of  days  in  each  zone. 

*  of  days  more  than 

Zone  0  1-7  8-14  12-21  22-28  28  days 

1 

2 

3 

4 

3.  How  many  individuals  of  each  of  the  following  species  did  you  trap  in  each  zone. 


*.  Did  you  trap  on  any  of  these  other  Rivers  or  Creeks? 


5.  Please  puL  a  check  [</)  next  to  the  river  or  creeks  which  are  better  trapping  then 
zone  2  on  the  Chehalis  River. 

6.  Are  these  creeks  better  because  (1)  their  easier  to  trap  (2)  closer  to  home,  (3)  trap 
more  animals,  (4)  trap  different  species? 

Please  write  the  number  of  the  reason  that  best  describes  why  that  creek  is  better, 
next  to  the  name  of  that  creek. 

7.  How  many  of  each  of  the  following  types  of  traps  do  you  normally  set? 


Appendix  C.  Scientific  names  of  plant  species  mentioned  in  the 
text  of  this  report. 


Polypodiaceae 

Polystichum  muni turn 
Pteridium  aquilinum 
Athyrium  filix-feaina 
Pinaceae 

Picea  pungens 
Picea  sitchensis 
Tsuga  heterophylla 
Typhaceae 

Typha  latifolia 
Cyperaceae 

Scirpus  microcarpus 
Carex  lynbyei 
C .  obnuta 
Araceae 

Lysichitum  americanum 
Lemnaceae 

Lemna  minor 
Juneaceae 

Juncus  effusus 
Iridaceae 

Iris  pseudacorus 
Salicaceae 

Salix  hookeriana 
Betulaceae 

Almus  rubra 
Polygonaceae 

Rumex  occidentalis 
Grossulariaceae 

Ribes  divaricatum 


sword  fern 
bracken  fern 
lady  fern 

Colorado  blue  spruce 
Sitka  spruce 
western  hemlock 

cat- tail 

small-fruited  bullrush 
Lyngby’s  sedge 
slough  sedge 

skunk  cabbage 

lesser  duckweed 

soft  rush 

yellow  flag 

Hooker's  willow 

red  alder 

western  dock 

straggly  gooseberry 
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Appendix  C  continued 


Saxifragaceae 


Tiarella  trifoliata 

foamflower 

Rosaceae 

Soirea  doualasii 

hardhack 

Potentilla  soo. 

cinquefoil 

Potentilla  oacifica 

Pacific  silverweed 

Physocarpys  capitates 

ninebark 

Rubus  laciniatus 

evergreen  blackberry 

R.  parviflorus 

thimbleberry 

R.  spectabilis 

salmonberry 

R.  ursinus 

Pacific  blackberry 

Rosa  nutkana 

Nootka  rose 

Pvrus  fusca 

western  crabapple 

Fabaceae 

Vicia  £i*antea 

giant  vetch 

Aceraceae 

Acer  circinatum 

vine  maple 

Rhamnaceae 

Rhamnus  purshiana 

cascara 

Onagraceae 

Epilobium  watsonii 

Watson's  willow-herb 

Amniaceae 

Aeracleum  lanatum 

cow  parsnip 

Conioselinum  pacificum 

Pacific  hemlock 

Berula  erecta 

berula 

Ericaceae 

Gaultheria  shallon 

salal 

Vacciniaceae 

Vaccinium  parvifolium 

red  huckleberry 

Labiatae 

Mentha  arvensis 

field  mint 
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Appendix  C  continued 


Scrophulariaceae 

Veronica  americana 
Rubiaceae 

Galium  aparine 
Caprifoliaceae 

Sambucus  callicarpa 
Lonicera  involucrata 
Compositae 

Aster  subspicatus 
Anaphalis  margaritacea 
Cirsium  arvense 


American  brooklime 

cleavers 

red  elderberry 
bearberry  honeysuckle 

Douglas’  aster 
pearly  everlasting 
Canadian  thistle 
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Appendix  D.  Scientific  names  of  vertebrate  species  mentioned  in 
the  text  of  this  report. 


Amphibians  and  Reptiles 

Ambvstena  macrodactvlum 
H.vla  regilla 
Phethon  dunni 
Rana  aurora 
R.  pretiosa 
Taricha  granulosa 
Thamnophis  elegans 
T.  ordinoides 
T.  sirtalis 

Birds 

Phalacrocorax  auritus 
Anas  platyrhvncos 
A.  acuta 
A.  americana 
A.  clypeata 
A.  discors 
A.  cvanoptera 
A.  carolinensis 
Aix  sponsa 
Mergus  merganser 
Accipiter  cooperii 

A.  striatus 
Circus  cyaneus 
Buteo  .iamaicensis 

B.  swainsoni 
Falco  peregrinus 
F.  snarverius 

F.  columbarius 


long-toed  salamander 
Pacific  tree  frog 
Dunn's  salamander 
red-legged  frog 
spotted  frog 
rough-skinned  newt 
red-spotted  garter  snake 
northwestern  garter  snake 
common  garter  snake 

double-crested  cormorant 

mallard 

pintail 

American  wigeon 
northern  shoveler 
blue-winged  teal 
cinnamon  teal 

American  green-winged  teal 

wood  duck 

common  merganser 

Cooper’s  hawk 

sharp- shinned  hawk 

marsh  hawk 

red-tailed  hawk 

Swainson’ s  hawk 

peregrine  falcon 

kestrel 

merlin 
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Appendix  D  continued. 

Bonasa  umbellus 
Phasianus  colchicus 
Ardea  herodias 
Butorides  striatus 
Nycticorax  nvcticorax 
Botaurus  lentiginosus 
Hallus  limicola 
Porzana  Carolina 
Charadrius  vociferous 
Wumenius  phaeopus 
Actitis  macularia 
Tringa  melanoleuca 
T.  flavipes 
Calidris  minutilla 
C .  mauri 
C .  alba 
C.  alpina 
Capella  gallinago 
Larus  glaucescens 
L.  occidentalis 
L.  argentatus 
L.  californicus 
L.  delawarensis 
L.  Philadelphia 
Sterna  caspia 
Columba  fasciata 
Otus  asio 
Tyto  alba 
Glaucidium  gnoma 
Bubo  virginianus 
Chordeiles  minor 


ruffed  grouse 
ring-necked  pheasant 
great  blue  heron 
northern  green  heron 
black-crowned  night  heron 
American  bittern 
Virginia  rail 
Sora 

killdeer 

whimbrel 

spotted  sandpiper 
greater  yellowlegs 
lesser  yellowlegs 
least  sandpiper 
western  sandpiper 
sanderling 
dunlin 
common  snipe 
glaucous-winged  gull 
western  gull 
herring  gull 
California  gull 
ring-billed  gull 
Bonaparte’s  gull 
Caspian  tern 
band-tailed  pigeon 
screech  owl 
barn  owl 
pygmy  owl 
great  horned  owl 
common  nighthawk 


Appendix  D  continued 


% 


Selasphoi ns  rufus 
Mega  cervle  alcvon 
Colaptes  auratus 
Drvocopus  pileatus 
Dendrocopos  villosus 
D.  pubescens 
Empidonax  trailii 
Hirundo  rustica 
Petrochelidon  pvrrhonota 
Tachvcineta  thallassina 
Iridoprocne  bicolor 
Stelgjdopterys  ruficollis 
Cyanocitta  stelleri 
Corvus  brachvrhyncos 
C.  caurinus 
Parus  atricapillus 
P.  rufescens 
Psaltriparus  minimus 
Certhia  familiaris 
Troglodytes  troglodytes 
Thrvomanes  bewickii 
Telmatocvtes  palustris 
Turdus  migratorius 
Catharus  ustulatus 
Regulus  satrapa 
R.  calendula 
Bombycilla  cedrorum 
Sturnus  vulgaris 
Vireo  gilvus 
Vermivora  celata 
V.  ruficapilla 


rufous  hummingbird 
belted  kingfisher 
common  flicker 
pileated  woodpecker 
hairy  woodpecker 
downy  woodpecker 
willow  flycatcher 
barn  swallow 
cliff  swallow 
violet-green  swallow 
tree  swallow 
rough-winged  swallow 
steller's  jay 
common  crow 
northwestern  crow 
black-capped  chickadee 
chestnut-backed  chickadee 
bushtit 
brown  creeper 
winter  wren 
Bewick's  wren 
long-billed  marsh  wren 
robin 

Swainson's  thrush 
golden-crowned  kinglet 
ruby-crowned  kinglet 
cedar  waxwing 
starling 
warbling  vireo 
orange-crowned  warbler 
Nashville  warbler 
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Appendix  D  continued 


Dendroica  petechia 
D.  corona ta 
D .  tovmsendi 
D.  nigrescens 
Geothlypis  trichas 
Wilsonia  pusilla 
Agelaius  phoeniceus 
Wolothru3  ater 
Piranga  ludoviciana 
Pheuctitus  melanocephalus 
Caroodacus  purpureus 
C.  mexicanus 
Spinus  tristis 
Passerculus  sandwichensis 
Junco  hyemal i s 
Zonotrichla  leucophrvs 
Z.  atricapilla 

Mammals 

Marsupialia 

Didelphis  marsupialis 

Soricidae 

Sorex  bendiri 
S.  cinereus 
S .  vagrans 
S.  trowbridgii 

Talpidae 

Weurotichus  gibbsi 


yellow  warbler 
yellow- rumped  warbler 
Townsend’s  warbler 
black-throated  gray  warbler 
common  yellowthroat 
Wilson’s  warbler 
red-winged  blackbird 
brown-headed  cowbird 
,  i*-rn  tanager 

headed  grosbeak 
j.  ■'^le  finch 
finch 

American  goldfinch 
Savannah  sparrow 
dark-eyed  junco 
white-crowned  sparrow 
golden-crowned  sparrow 


Opossum 

Bendiri  shrew 

masked  shrew 

dusky  or  vagrant  shrew 

trowbridge  shrew 

shrew  mole 
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Appendix  D  continued 


Leparidae 

Sylvilagus  bachmani 
S.  floridenus 
Sciuridae 

Tamiasciurus  douglasi 
Glaucomys  sabrinus 
Castoridae 

Caster  canadensis 
Cricetidae 

Peromyscus  maniculatus 
Clethrionomys  gapperi 
Wicrotus  oregoni 
M.  townsendi 
Ondatra  zibethica 
Muridae 

Rattus  rattus 
Zapodidae 

Zapus  hudsonius 
Z.  trinotatus 
Capromyidae 

Myocaster  coypus 
Canidae 

Canis  latrans 
Vulpes  vulpes 
Ursidae 

Ursus  americanus 
Procyonidae 

Procyon  lotor 
Wustelidae 

Mustela  erminea 


brush  rabbit 
eastern  cottontail 

Douglas  squirrel 
northern  flying  squirrel 

beaver 

deer  mouse 

boreal  red-back  vole 
Oregon  vole 
Townsend’s  vole 
muskrat 

black  rat 

meadow  jumping  mouse 
northwest  jumping  mouse 

nutria 

coyote 
red  fox 

American  black  bear 

raccoon 

short-tailed  weasel 


Appendix  D  continued 


Mustela  Prenata 
M.  vis on 

Mephitis  mephitis 
Lutra  canadensis 
Felidae 

Lynx  rufus 
Cervidae 

Odocoileus  hemionus 


long-tailed  weasel 
mink 

striped  skunk 
river  otter 

bobcat 

black-tailed  deer 
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Append i x  E 


Conversion  factors  metric  to  e  nr  list,  measure 


Meter  =  3-3 

feet 

Kilometer  =  0.6 

miles  ( 

statue ) 

Hectare  =  2.4 

acres 

English 

Metric 

5  feet 

1*5 

meter's 

10  feet 

3-0 

15  feet 

4.6 

1  mile 

1.6 

kilometer 

2  miles 

3.2 

5  miles 

6.0 

10  miles 

16.0 

20  miles 

32.2 

1  acre 

.4 

hectare 

5  acres 

2.1 

hectare 

10  acres 

4.2 

hectare 

20  acres 

8.3 

hectares 

40  acres 

16.7 

hectares 
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